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I N T R O D U C T I O N

T his  in v e s t ig a t io n  a ro se  from a lo n g  i n t e r e s t  in  th e  p h y s ic a l and 

p h y s io lo g ic a l f a c to r s  a f f e c t in g  m usical p e rc e p tio n  and a b i l i t y .  Recent 

work in  a c o lle g e  p rim a rily  concerned w ith  movement e d u c a tio n  and an 

in c re a s in g  p reo ccu p a tio n  w ith  th e  movement and movement speeds a s so c ia te d  

w ith  d an c in g , m usical perform ance and tempo i n i t i a t i o n  f i n a l l y  focussed  

th e  w r i t e r 's  a t te n t io n  on p r e f e r e n t ia l  tem pi.

The Problem

There i s  l i t t l e  doubt reg a rd in g  th e  supreme im portance and c r i t i c a l  

n a tu re  o f  tempo cho ice  in  perform ance. M usic ians in  many c e n tu r ie s  have 

t e s t i f i e d  to  th i s

'T h e re  be in g  n o th in g  more d i f f i c u l t  in  Musick th e n  p la y in g  o f 
t r u e  tim e . . . '

(Henry P u r c e l l ,  1696)

'Many a one would l ik e  to  know how th e  t r u e  mouvement o f  a  m usical 
. . . can be known. Such know ledge, a l a s ,  i s  beyond w ords.
I t  i s  th e  u ltim a te  p e r f e c t io n  o f m usic , a c c e s s ib le  on ly  through 
g re a t  experience  and t a l e n t . '

(Mat th e  son , 1739)^

' B efore beg inn ing  to  p la y  one must c o n s id e r  th e  p ie c e  
th o ro u g h ly ; eveiy  e f f o r t  must be made to  d is c o v e r  th e  
c h a r a c te r ,  th e  tempo and th e  k in d  o f  movement p ro p e r to  i t . '

(Leopold M ozart, 1756)

'T he h a rd e s t and most im p o rtan t th in g  to  d ec id e  about a  p iece  
i s  i t s  tem po.' ^

(W.A. M ozart, i n  Pox-S trangw ays, 1929)

'Tempo i s  th e  body o f  perform ance. '  ^
(B eethoven, i n  D o ria n , 1942)

' Conducting i s  Tempo, Tenroo and Tempo a g a in . '
(T o scan in i)

'Tempo f e e l in g  i s  a q u a l i ty  common to  a l l  human b e in g s . Y e t, 
as  th e  h e a r tb e a t  v a r ie s  in  d i f f e r e n t  p e rs o n s , so th e  deg ree  o f 
tenqxD f e e l in g  d i f f e r s  from one in d iv id u a l  to  a n o th e r . The 
sense  o f  tim e v a r ie s  w ith  th e  ag e , th e  c o u n try , th e  r a c e ,  th e  
cen tu ry  . . .  I s  i t  s u r p r i s in g ,  th e n , th a t  tem po, more 
so th an  dynamics o r  p h ra s in g , i s  th e  most d i f f i c u l t  f e a tu r e  
o f  m usica l perform ance to  approach  th ro u g h  th e  i n t e l l e c t  and 
th e  a n a ly t ic  method o f in te r p r e ta t io n ?  The em otiona l 
respcm se o f  aud iences to  t e n ^  i s  determ ined  by th e  m u sica l 
h a b i t s  aind conventions o f  th e  p a r t i c u l a r  p e r io d  . . .

1 , P.173S 2 , P.37; 3 , p. 179#



I f  i t  i s  t r u e  t h a t  th e  tenpo  problem i s  one o f  in ten d ed  
e f f e c t ,  v a ry in g  w ith  th e  changing c ircu m stan ces  o f 
perform ance, r a th e r  th an  one o f a r i th m e tic a l  ceüLculation, 
th en  i t  g iv e s  r i s e  to  t h i s  d e c is iv e  q u e s tio n : What u lt im a te
goal was th e  composer seek ing  w ith  h is  tem po?'

(D orian , 1942)'

'To s e t  a  good tempo ; to  m aintadn i t  f l e x i b l y ,  y e t  so  th a t  
th e  p ie c e  ends a t  th e  same tempo a t  which i t  s t a r t e d ;  to  
remember t h i s  tenpo  so as  to  be ab le  to  s e t  i t  a g a in , w ith in  
a  reaso n ab le  m arg in , a t  th e  nex t perform ance: th e se  a re  some
o f th e  h a rd e s t  th in g s  in  m u sic .'

(D onington, 1974-)

'T h is  m a tte r  o f  fundam ental pace i s  th e  c o n d u c to r 's  g ra v e s t 
problem , and I  do n o t th in k  one can ev er f e e l  t h a t  i t  i s  
f i n a l ly  so lv ed  anywhere. I t  depends on so  many circum stsuices 
h a l l ,  p la y e r s ,  w e a th e r, au d ien ce , and th e  e te r n a l  q u e s tio n :
Do I  r e a l l y  knew t h i s  work?' ^

(B o u lt, 1963)

However, d e s p ite  i t s  im p o rtan ce , th eo ry  and p r a c t ic e  su g g es t th a t  

a ry  ab so lu te  tempo sense  i s  r a r e ly  as s e n s i t iv e  o r  perm anent a s  th e  

co rresp o n d in g  sense  o f a b so lu te  p i tc h .  E bhardt (l8 9 8 ) a s s e r te d  th a t  

co n sc io u sn ess  has no means o f  p e rc e iv in g  a b so lu te  r a t e ,  and from the  

w orld  o f  m usic, T o s c a n in i 's  c la im  th a t  h is  tem pi in  l a t e r  y e a rs  w ere th e  

same as  in  h is  y o u th  was r e f u te d  by o b je c t iv e  tim in g s . F u r th e r , Fox

Strangw ays (l929) gave ev idence  to  suggest th a t  even composers a re  no t 

n e c e s s a r i ly  th e  b e s t  judges o f  a s u i ta b le  tempo f o r  t h e i r  m usic.

N e v e r th e le s s , d e s p i te  th e  above, we can be v e ry  s e n s i t iv e  to  "wrong" 

speeds once i n i t i a t e d .  The f e e l in g  o f  d iscom fort when perfo rm ing  o r  

l i s t e n i n g  to  a tempo known to  be only f r a c t io n a l ly  d i f f e r e n t  from th e  

" id e a l " ,  and p o s s ib ly  n o t even knowing th e  d i r e c t io n  o f  " e r ro r"  i s  a 

f a i r l y  common e x p erien ce  f o r  many m u sic ian s . S im i la r ly , th e  r e la x e d

co n fid en ce  a r i s in g  from an  a b s o lu te ly  " r i ^ t "  tempo can  g ive  b o th  a  

p e rfo rm er and l i s t e n e r  g r e a t  s a t i s f a c t io n .

'We have o f te n  th e  im p ressio n  th a t  a  tempo i s  so e x a c tly  r ig h t  
th a t  th e  l e a s t  change cou ld  only be f o r  th e  w orse . • ,
What we mean i s  th a t  th e  i n t e r p r e ta t io n  p le a s e s  us so  w e ll 
th a t  none co u ld  p le a s e  us b e t t e r ;  and th a t  fo r  t h i s  
i n t e r p r e t a t i o n  th e  tempo i s  e x a c tly  r i ^ t . '

(D onington, 1974)^

l ,p p .l7 9 /8 0 ;  2 , p.382 ; 3 ,  p.lO /U S 4 ,fP .382 /3 .



Although we p robab ly  have no mechanism g u a ran tee in g  th e  p re c is e  

i n i t i a t i o n  o r  r e c a l l  o f  an e x ac t o r  s a t i s f y in g  tempo, r e ly in g  upon 

o b je c t iv e  tim e rs  when n e c e s sa ry , a  b r i e f  in t e r n a l  "m en tal"  o r  

" p h y s io lo g ic a l"  r e h e a r s e l  combined w ith  th e  subsequent f e e l  and ad d ress  

o f  any in strum en t en su res  f o r  many m u sic ians a s a t i s f a c to r y  and 

com fortab le  perform ance speed on most o cca s io n s .

The Time Element in  Music

As tempo is  c lo s e ly  r e l a t e d  to  d u ra t io n  i t  i s  n e ce ssa ry  f i r s t  to  

c l a r i f y  which a sp e c ts  o f  d u ra t io n  and th e  Time E xperience a re  th e  concern 

o f  t h i s  s tu d y . W ith re g a rd  to  m usical tim e s c a le s ,  R oederer (1973) 

i d e n t i f i e d  th re e  d i s t i n c t  a re a s  o f  p sy c h o a c o u stic a l re le v a n c e . F i r s t  

th e re  i s  th e  "m icroscopic" tim e sc a le  o f th e  a c tu a l  sound v ib r a t io n s  

co v erin g  a range from ab o u t 0.00007 to  0.Q5 seconds. Then th e re  i s  th e  

" in te rm e d ia te "  range c e n tre d  a t  about 0.1 second re p re s e n t in g  th e  tim e 

v a r ia t io n s  o f th e  m ic ro sco p ic  f e a tu r e s ,  and concerned w ith  t r a n s ie n t  

changes such as tone  a t ta c k  and decay . However, i t  i s  w ith  Roederer* s 

f i n a l  "m acroscopic" tim e s c a le  ran g in g  from about 0.1 seconds upwards th a t  

we a re  p r im a ri ly  concerned . T his i s  th e  a re a  o f  m u sica l to n e  d u ra t io n s ,  

su ccess io n s  and rhythm .

Cooke ( 1964) d e sc r ib e d  th e  th re e  ways d u ra tio n  r e la t io n s h ip s  o r 

te n s io n s  fu n c tio n  in  m usic . They a re  througjh p h ra s in g  ( s ta c c a to - le g a to )  , 

movement (ev en -je rk y ) and , most fu n d am en ta lly , tempo ( s lo w -fa s t)  . He 

rem arked th a t  i t  may seem s tra n g e  to  d e f in e  tempo as a  fu n c tio n  o f  

d u ra t io n , b u t i t  i s  obvious t h a t  a slow  tempo i s  c re a te d  ou t o f  

su cc e ss iv e  b e a ts  o f lo n g  d u ra t io n  and a  qu ick  tempo out o f  s h o r t  b e a ts .  

When th e  b e a ts  " tak e  t h e i r  tim e" th e  tempo i s  slow . These th re e  

d u ra tio n  te n s io n s  may w e ll  be i n t e r r e l a t e d  and i t  i s  f u r t h e r  su g g ested  

by th e  w r i t e r  th a t  m u sica l d u ra tio n s  lo n g e r  th an  th e  b e a t  a re  a ls o  

s ig n i f ic a n t  f o r  tempo. S u s ta in e d  " f i l l e d "  n o te s  o r  u n f i l l e d  " r e s t s "



a re  r a r e ly  f r e e  from a f e e l in g  o f  movement and p ro g re s s io n , and the  

d u ra tio n s  o f  rhythm ic u n i t s ,  b a r s ,  p h rases  and even lo n g e r  p e rio d s  may 

be im p o rtan t b u t l e s s  conscious f a c to r s .  A m usic ian  cou ld  th e re fo re  

have rh y th m ic , c a d e n tia l  o r o th e r  tem poral "g o a ls"  f o r  w hich he "aims" 

w ith  h i s  tempo. Indeed , r e la te d  to  t h i s ,  ev idence  w i l l  be g iven  l a t e r  

t h a t  some m usic ians have an unconscious d u ra t io n  c o n tro l  over whole 

movements o r  w orks.

R oederer r ig h t ly  com plains th a t  th e  p h y s ic s  o f music f o r  more than  

a  c en tu ry  h as been alm ost s o le ly  p reo ccup ied  w ith  th e  "m icroscopic" end 

o f m u sica l d u ra t io n s . The p re se n t w r i t e r  i s  a l s o  on ly  to o  aware o f th e  

meagre l i t e r a t u r e  d i r e c t ly  su p p o rtin g  h is  s tu d y . N e v e r th e le s s , i t  i s  

hoped to  show th a t  th e  p rev io u s  ex ten s iv e  in v e s t ig a t io n s  o f th e  Time 

E xperien ce  a re  o f  i n t e r e s t  in  r e l a t i o n  to  M usical Tempi. T h is  i n t e r e s t  

i s  p a r t i c u l a r l y  cen tred  on th e  num erical d a ta  in  Time and Rhythm 

Psychology concerned w ith  l i m i t s ,  s e n s i t i v i t y ,  e s tim a tio n  and p re fe ren ce , 

In  t h i s  r e s p e c t , th e  d a ta  concern ing  b o th  v e ry  s h o r t and lo n g e r  

d u r a t io n s , f i l l e d  and u n f i l l e d  in te r v a l s  a re  e q u a lly  r e le v a n t .  

D e f in i t io n s

A number o f  term s to  be e x te n s iv e ly  used  in  th e  s tu d y  need to  be 

d e f in e d . A lthough some o f  th e  fo llo w in g  d e f in i t io n s  cou ld  be d isp u te d , 

o r  a re  a r b i t r a r y ,  they  w i l l  be c o n s is te n t ly  a p p lie d  by th e  w r i t e r  to  h is  

own th in k in g  and experim en tal work.

P u ls e

To av o id  co n fusion  in  b o th  th e  p h y s io lo g ic a l  l i t e r a t u r e  and the  

w rite r*  s  ex p erim en ta l d a ta ,  t h i s  term  has been  re se rv e d  s o le ly  f o r  use 

in  co n n ec tio n  w ith  th e  h e a r t  b e a t .

B ea t

The u n i t  o f  m usical movement udiich, i f  in te r p r e te d  by a  conductor 

would g iv e  th e  most com fortab le  b e a tin g  sp ee d , and th e re fo re  c lo se ly



r e l a t e d  to  T a c tu s . However, because  o f th e  h ie r a r c h ic a l  n a tu re  o f  th e  

m usical m ensural system , am biguity  can ai*ise betw een th e  b a s ic  e lem en ts 

o f  n o te  v a lu e , b e a t  and baur. A lthough th e  b e a t i s  u s u a l ly ,  b u t n o t 

n e c e s s a r i ly ,  g iven  by th e  tim e s ig n a tu re ,  i t  i s  n o t alw ays re p re se n te d  by 

th e  most common n o te  v a lu e , and i t  i s  even p o s s ib le  f o r  th e  p re v a le n t 

n o te  movement to  be f a s t e r  w ith  a  slow b e a t them w ith  a  f a s t  one.

I n te r n a l  m u sica l f a c to r s  and p a r t i c u la r ly  th e  tempo a re  th e re fo re  in s e p a r 

a b le  from any c o n s id e ra tio n  o f th e  b e a t .  F or exam ple, | 2 /k  | a t  a

slow speed  and w ith  f re q u e n t chord  changes w i l l  c e r t a in ly  be f e l t  t o  have 

a  quaver b e a t .

N e v e r th e le s s , a lthough  sim u ltaneous d i f f e r e n t  i n t e r p r e ta t io n s  o f  th e  

b e a t u n i t  a re  sometimes p o s s ib le ,  s r d  t h a t ,  g iven  a c h o ic e , a  m n a lle r 

number o f  b e a ts  i s  g e n e ra lly  to  be p r e f e r r e d ,  th e  w r i t e r  has avoided  any 

am bigu ity  i n  th e  ex p erim en ta l programme by u s in g  music w ith  an unequ ivoca l 

c ro tc h e t  b e a t  movement.

Tempo. Speed. R ate o r  Pace

These term s a re  v a r io u s ly  a p p lie d  to  th e  frequency  o f  th e  m usica l 

b e a t ,  h e a r t  p u lse  o r  o th e r  modes o f  movement o r  a c t i v i t y .  W ith re g a rd  to  

m usic , i t  seem s, a s  Sachs (1953) s u g g e s ts , t h a t  tempo a p p l ie s  to  two 

d i f f e r e n t  co n cep ts . One, th e  r e a l ,  p h y s io lo g ic a l tem po, v a r ie s  w ith in  

th e  l im i te d  range o f  f e a s ib le  s te p s  and b e a ts .  The o th e r  i s  p sy ch o lo g ica l 

and more a  mood th a n  tempo, to  w hich th e  I t a l i a n  speed words such  as 

adagio  and a l le g r o  ap p ly . However, i t  i s  w ith  th e  p h y s io lo g ic a l  tempo, 

th e  speed o f  th e  b e a t as d e f in e d  above, th a t  t h i s  s tudy  i s  concerned .

M etre

As th e  term  Time i s  going to  be used only  in  i t s  g e n e ra l s e n s e .

M etre i s  to  be re g a rd ed  as a  synorym f o r  Time ( S ig n a tu re ) . U nless 

s p e c i f i c a l ly  m entioned , th e  a d d i t io n a l  im p lic a tio n s  o f  rhythm ic o r  p o e tic  

m etre  a re  n o t in te n d e d .



Rhythm

M usicians r a r e ly  ag ree  as  to  th e  d e f i n i t i o n  o f Rhythm. Sachs (1953)'

p u ts  i t  w e l l : -

'Vfhat i s  Rhythm? The answ er, I  am a f r a id ,  i s ,  so  f a r ,  
ju s t  -  a  word: a  word w ith o u t a  g e n e ra lly  accep ted  meaning.
Everybody b e lie v e s  h im se lf  e n t i t l e d  to  usu rp  i t  f o r  eui 
a r b i t r a r y  d e f in i t io n  o f h is  ow n.’

Sachs goes on to  g ive  a m a s te r ly  and com prehensive survey o f  a l l  

a sp e c ts  and shades o f meaning a s s o c ia te d  w ith  th e  term . E s s e n t i a l ly ,  

however, th e  w r i te r  b e l ie v e s  ju s t  two main co ncep ts  a re  in v o lv ed , an 

e lem entary  and more s u b tle  r e l a t e d  o n e :-

(a ) The p ro p o r tio n a l r e l a t io n s h ip  and te n s io n  between a  r e g u la r  

u n d e rly in g  e x p l i c i t  o r  im p lied  m etre  and th e  a c tu a l  n o te  v a lu e s  

u sed . Where no r e g u la r  b e a t  i s  p r e s e n t ,  a s  in  some contem porary 

m usic , th e  same p r in c ip le  perhaps may be a p p lie d  to  a ry  th re e  

su cc e ss iv e  m usical e v e n ts , two e v en ts  e s ta b l is h in g  a  momentary 

s tan d a rd  to  which a  t h i r d  can  be  r e l a t e d .

(b) The f e e l in g  o f  movement and p ro g re s s io n  tow ards a  " g o a l" , 

w hether th a t  movement i s  e x p l i c i t  a s  in  th e  dance o r  im p lied  in  

m usical momentum. The w r i t e r  su g g es ts  th e re  i s  an h ie ra rc h y  o f  

"g o a ls"  f r a n  th e  b e a t ,  m e tr ic a l  a cc e n t and phrase  end th rough

to  lo n g e r-te rm  and more unconscious " g o a ls " .

U nless o th e rw ise  in d ic a te d ,  th e  w r i t e r  w i l l  use th e  term  in  th e  form er 

e lem entary  s e n se , a lth o u g h  th e  l a t t e r  d e f i n i t i o n  acknowledges th e  p o s s ib le  

im portance f o r  tempo o f  th e  d u ra tio n  o f  lo n g e r  m usical u n i t s .  U n fo r tu n a te ly , 

in  th e  l i t e r a t u r e  i t  han o f te n  been used  lo o s e ly  w ith  v a rio u s  psycho

p h y s ic a l c o n n o ta tio n s  o r as  a  synonym f o r  r e g u la r  p u ls a t io n .

P re fe re n c e

I t  w i l l  no t be a p p ro p r ia te  h e re  to  a n t i c ip a te  e i t h e r  th e  f u l l  

d is c u s s io n  o f t h i s  term  in  C hapter 4 ,  id ie re  i t  i s  a ls o  co n sid e red  in

1 , P.12.



r e l a t i o n  to  "C h o ice" , o r th e  s p e c i f ic  d e f in i t i o n  l a t e r  g iven  in  r e l a t i o n  

to  th e  Main E xperim ental Programme. In  th e  l i t e r a t u r e  a s im p l is t ic  

view  i s  ta k e n , w ith  an emphaais on b road  g e n e ra l p re fe re n c e s  based on 

much av erag in g  o f  in d iv id u a l  d a ta  i n  b o th  Psychophysics and Movement. 

There h as been  com paratively  l i t t l e  re g a rd  to  more p re c is e  in d iv id u a l  

p re fe re n c e s  and d if f e r e n c e s ,  and c e r ta in ly  no p rev io u s  a u th o r  has 

d isc u sse d  q u e s tio n s  such as th e  r e la t io n s h ip  o f  p erfo rm ing  and com parison 

p re fe re n c e s , o b je c t iv e  and su b je c tiv e  p re fe re n c e , p r e c is io n ,  co n s is te n cy  

and v a r i a t io n  o f  p re fe re n c e , and, m ost fundam ental o f a l l ,  th e  d e f in i t io n  

o f  "P re fe re n c e"  i t s e l f .

O ther Terms used in  th e  Psychology and Movement L i te r a tu r e

Where p o s s ib le ,  th e  term s used in  th e  l i t e r a t u r e  have been 

s ta n d a rd is e d  w hatever th e  o r ig in a l  a u th o r ’ s  te rm in o lo g y . D u ra tio n  w i l l  

be used c o n s is te n t ly  f o r  s in g le  f i l l e d  o r  u n f i l l e d  i n t e r v a l s .  Tempo in  

r e l a t i o n  to  m u lt ip le  in te r v a ls  in  s u c c e ss io n , movement o r  p u ls a t io n ,  and 

Time alw ays in  i t s  g en e ra l r a th e r  th a n  tempo o r m e tr ic a l  c o n n o ta tio n s . 

Rtythm how ever, in  th e  l i t e r a t u r e  o f  Time Psychology and Movement, 

in v a r ia b ly  r e f e r s  to  rhythm ic a c t io n ,  r e a c t io n  o r  re sp o n se , and i s  o f te n  

a  p u re ly  p sych o p h y sica l concept as opposed to  th e  w r i t e r 's  m usica l 

d e f in i t i o n .  A r e la t e d  term , th e  Rhythmic Group, much used  t y  some 

w r i t e r s ,  d e sc r ib e s  a  group of n o te s  ccm prising  an accen ted  n o te  and. one 

o r  more unaccen ted  ones.

In  b o th  th e  l i t e r a t u r e  and th e  w r i t e r 's  o r ig in a l  work th e  same 

d i s t i n c t i o n  i s  made betw een P ly s ic a l  and P ly s io lo g ic a l . The form er 

w i l l  r e f e r  on ly  to  th e  o v e r tly  m echanical a sp e c ts  o f  th e  body and 

p a r t i c u l a r ly  i t s  dim ensions and movements. A ll  o th e r  a c t i v i t y ,  from  

th e  fundam ental e le c tro -c h e m ic a l n e u ra l  p ro c e sse s  to  th e  h e a r t  p u ls e  and 

r e s p i r a t io n  w i l l  be te m e d  P h y s io lo g ic a l. "U n iv ersa l"  w i l l  r e f e r  to  any 

id e n t i c a l  and unvary ing  param eter common to  a l l  mankind, "G eneral" to  a
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l e s s  r ig o ro u s  o r  p re c is e  common s im i la r i ty  betw een s u b je c ts ,  and 

"P ersonal"  to  th e  unique c h a r a c te r i s t i c s  o f One in d iv id u a l .

D ata

M usical tem pi and th e  p s y c h o jiy s ic a l  a n i  movement d a ta  f o r  b o th  

s in g le  d u ra tio n s  and tempo w i l l  be g iven e i t h e r  a s  th e  d u ra t io n  o f  one 

b e a t ( in  msecs f o r  a l l  sm all v a lu e s ) , even when o r ig in a l ly  p u b lish e d  as  

a  r a t e ,  o r ,  where a p p ro p r ia te ,  as  a  metronome r a t e  (MM). T h is  

c o n s is te n cy  w i l l  f a c i l i t a t e  com parison betw een th e  d i f f e r e n t  ty p es  o f  

d a ta  and th e  w r i t e r 's  ex p erim en ta l r e s u l t s .  I t  must be p o in te d  o u t ,  

however, th a t  in  th e  l i t e r a t u r e  th e  d i f f e r e n t  methods o f te n  used i n  

o s te n s ib ly  d e te rm in in g  id e n t i c a l  pa ram ete rs  may have in f lu e n c e d  th e  

r e s u l t s  and make com parisons l e s s  v a l id .  In  a d d i t io n ,  th e  method o f  

de term in ing  th e  tempo i n  th e  w r i t e r 's  e x p e rim en ts , by d iv id in g  a  t o t a l  

d u ra tio n  by th e  number o f  b e a ts  co n ta in ed  in  i t  acknowledges th e  r o le  

d u ra t io n , as  opposed to  r a t e ,  may p la y  in  c o n t r o l l in g  tempo.

In  th e  g ra p h ic a l p re s e n ta t io n  o f  th e  w r i t e r 's  r e s u l t s  th e  

s im ultaneous use o f  b o th  a d u ra tio n  and MM s c a le  w i l l  make t h e i r  

eq u iv a len ce  c le a r .

B r ie f  L i te r a tu r e  Survey

Even a llo w in g  f o r  a  v e ry  v a r ie d  and u n d e fin ed  u se  o f  th e  terra  

" P re fe re n c e " , th e re  h as  been  com paratively  l i t t l e  p re v io u s  re s e a rc h  and 

c e r ta in ly  no e x te n s iv e  s p e c i a l i s t  ex p erim en ta l s tu d y  b ased  on th e  

perform ance o f  m usic . P rev io u s  a u th o rs  have u s u a lly  h e ld  one o f  two 

views w ith  re g a rd  to  "P re fe re n c e " ; C. S eashore  (1 8 9 9 ), W a llin  ( l 9 0 l ) ,  

M iyaki (1 9 0 2 ), S te ts o n  (1 9 0 5 ), P a tte r s o n  (1916) and B raun (1927) a re  among 

those  who assumed one g e n e ra l tempo p re fe re n c e  i n  t h e i r  w ork, n ^ iile  

W allin  ( i n  1911), F a rn sw o rth  (1934)» H a r r e l l  (1937) and H ir ia r te b o rd e  

( 1954) h e ld  th a t  each in d iv id u a l  has a  p re fe r r e d  speed f o r  d i f f e r e n t  

r ly th m ic  g ro u p in g s . A d e ta i l e d  survey  o f  p re v io u s  work w i l l  be  in c lu d e d  

l a t e r .



E a r ly  S p ecu la tio n

The w r i t e r  was aware t h a t  much of th e  work c i te d  above, to g e th e r  

w ith  most o f  th e  p sy chophysica l experim ents has been concerned w ith  th e  

s in p le  tap p in g  o f a te le g ra p h  key and n o t w ith  r e a l  m usical l i s t e n in g  o r  

perform ance. In  the  w orld  o f  p r a c t i c a l  m usic any in v e s t ig a to r  must 

fa c e  th e  f a c t  th a t  th e  same p ie c e  can be s u c c e s s fu l ly  perform ed a t  mary 

d i f f e r e n t  speeds b o th  by th e  same and by d i f f e r e n t  m u sic ian s . As a  

r e s u l t ,  no sim ple view o f  p re fe re n c e , s im i la r  t o  e i t h e r  o f  th e  above i s  

e v e r  h e re  e n te r ta in e d . Only an  h y p o th e s is  im plying  th a t  a ry  p re fe re n c e  

i s  in d iv id u a l ,  complex and v a r ia b le  would seem consonant w ith  conmon 

sen se  and m usical p r a c t ic e .  C e r ta in ly  an u n q u a lif ie d  in d iv id u a l  o r  

g e n e ra l tempo p re fe ren ce  does n o t e x i s t ,  u n le s s  a  v e iy  b road  range o f  

tem pi can be d e fin ed  as a  s in g le  p re fe re n c e . The w r i t e r  th en  h as Eilways 

been  p r in c ip a l ly  concerned w ith  any p re c is e  p re fe re n c e s , in d iv id u a l  

d if f e r e n c e s  and th e  reaso n s f o r  tempo v a r ia t io n s  r a th e r  th a n  w ith  obvious 

g e n e ra l b road  s i m i l a r i t i e s  o r d if f e r e n c e s .

T h is  s tudy  i s  based  on th e  prem ise t h a t  tenqpi p re fe re n c e  i s  an 

in d iv id u a l  m a tte r , w ith  maiy f a c to r s  c o n tr ib u t in g  to  th e  tempo i n i t i a t e d  

by a  m usician  in  any s i t u a t io n .  I t  was n o t u n t i l  th e  P i l o t  Experim ents 

and c o n tin u in g  s p e c u la tio n  however th a t  th e  p o te n t ia l  ran g e  o f  p o s s ib le  

tempo a f f e c t in g  f a c to r s  became a p p a re n t. Ary v a r ia t io n  in  th e  m u sica l o r  

perform ing  c ircum stances ap p ears  l i k e ly  to  a f f e c t  tem p i, and i t  i s  f u r th e r  

su g g es ted  th a t  more fundam ental p sy c h o lo g ic a l and p h y s io lo g ic a l f a c t o r s ,  

to g e th e r  w ith  movement sp ee d s , may be th e  u l t im a te  fo u n d a tio n  o f  m usica l 

tem pi. The working h y p o th e s is  f o r  the  s tu d y  and ex p erim en ta l programme 

may now be s ta te d ;

Working H ypothesis

W ith in  th e  b road  range  o f  speeds a p p ro p r ia te  f o r  a iy  t o t a l  m u sica l 

s i t u a t io n ,  a  m usic ian  h a s  one o r  more r e l a t i v e l y  p re c is e  d i s c r e te
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p re fe re n c e s . These change c o n s is te n t ly  when any in d iv id u a l ,

m usical o r  perfo rm ing  f a c to r s  a re  v a r ie d .

A lthough a  p re c is e  p re fe re n c e  must have f i n i t e  l i m i t s ,  i t  must n o t 

be too  wide o r  th e  term  becomes m ean ing less. In  a ry  c a s e ,  p re c is io n  o f  

p re fe re n c e , l i k e  th e  c lo s e ly  r e la te d  concept o f "saime speed" w i l l  depend 

on tim in g  a cc u ra cy , scatle in t e r v a l  used and o th e r  s t a t i s t i c a l  m a tte rs .

As a p p ro p ria te  d e f in i t io n s  o f  b o th  "same speed" and "p re fe re n ce "  a re  in t e g r a l  

w ith  th e  above h y p o th e s is , t h e i r  fu tu re  d is c u ss io n  assumes g re a t 

in^ jo rtance .

The w r i t e r  i s  th e re fo re  p o s tu la t in g  th a t  a  m u s ic ian , even in  f r e e  

rh ap so d ic  p ie c e s  o r  movements o r  works re q u ir in g  many tempo changes, i s  

more l ik e ly  to  perform  any s e c t io n  o f  s e t t l e d  speed a t  one o f  h is  more o r 

l e s s  p re c is e  " p r e f e r e n t ia l "  tem pi th an  a t  o th e r  speed s . He f u r th e r  

su g g es ts  t h a t  in  a d d it io n  to  s a t i s f y in g  m usical and perfo rm in g  c r i t e r i a ,  

a  m u s ic ia n 's  movemait p o s s i b i l i t i e s  a re  determ ined  by p sy c h o lo g ic a l o r  

p h y s io lo g ic a l mechanisms making such tem pi e i th e r  unavo idab le  o r  more 

l i k e ly .  F o r many rea so n s  to  b e  d iscu ssed  l a t e r ,  th e re  i s  no su g g es tio n

th a t  th e  same speed  o r "p re fe re n ce "  i s  always perform ed in  g iv en  c ircum 

s ta n c e s , o r  th a t  an a p p a re n tly  spontaneous i n i t i a l  ten^x) may n o t be 

r e g r e t te d .  In  a d d i t io n ,  a s  any in d iv id u a l "p re fe re n ce s"  have to  be 

re c o n c ile d  in  an ensem ble s i t u a t i o n ,  any concept o f  p re fe re n c e  must 

in c lu d e  th e  p o s s i b i l i t y  o f i t s  b e in g  m o d ified .

O u tlin e  o f  C on ten t

P a r t  A -  Background L i te r a tu r e  and S p ecu la tio n

As th e  s tudy  b re a k s  new ground, i t  i s  necessa ry  in  C hap ters  1-3 to

in d ic a te  f o r  th e  f i r s t  tim e th e  e x te n t and v a r ie ty  o f  th e  p o s s ib le  aresLS 

concerned w ith  tempo. I n  a d d i t io n  to  Music and a s s o c ia te d  f i e l d s ,  th o se  

a re a s  must come from  among th e  d i s c ip l in e s  o f  Time and Rhythm P sycho logy , 

Physio logy  and Movement, p a r t i c u la r ly  th e  num erical d a ta ,  p re fe re n c e s  and
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p e r i o d i c i t i e s .  These f i r s t  th re e  c h a p te rs  th e re fo re  a ttem p t to  id e n t i f y  

and d is c u s s  those  to p ic s  th a t  a re  l i k e ly  to  form  th e  background, 

o r ig in a te ,  c o n tro l ,  a f f e c t  o r  a re  r e l a t e d  to  musicsLL and o th e r  tem pi 

d i r e c t l y  o r  in d i r e c t ly .

W ith  the  time and space a v a i la b le ,  th e  l i t e r a t u r e  o f  th e  r e la te d  

f i e l d s  could  no t be t r e a te d  tho rough ly  in  every  c a s e . W ith some to p ic s  

a  com prehensive h i s t o r i c a l  survey  has been  a tte m p te d , b u t in  o th e rs  on ly  a 

b r i e f  summary o f  th e  l a t e s t  p o s i t io n  o r a  s e le c t io n  o f  view s i s  g iv en .

C hap ter 4  d is c u s s e s  th e  p o s s ib le  r o le  o f  th e se  P sy c h o lo g ic a l, 

P h y s io lo g ic a l ,  Movement and M usical F a c to rs  i n  Tempo "Choice" and 

"P re fe re n c e " , and in  C hapter 5 th e  v e ry  l im i te d  s p e c i f ic  exp erim en ta l 

l i t e r a t u r e  o f  P r e f e r e n t ia l  Tempi i s  supplem ented by g en e ra l l i t e r a t u r e  and 

view s on bo th  th i s  and mary o th e r  a s p e c ts  o f  m u sica l tem pi. P a r t  A 

th e re fo re  p u ts  th e  w r i t e r 's  ex p erim en ta l work in to  p e rs p e c tiv e .

P a r t  B -  E xperim ental Work

The second p a r t ,  d e a lin g  w ith  th e  e x p e rim en ts , a ls o  in c lu d e s  th e  

d is c u s s io n  and f i n a l  d e f in i t io n  o f  c r u c ia l  te rm s such as  "same speed" and 

"p re fe re n ce "  i t s e l f .  I t  i s  n ecessa ry  to  p o in t  out a t  t h i s  s ta g e  th a t  

a lth o u g h  a  very  wide range o f  te m p o -a ffe c tin g  f a c to r s  w i l l  be su g g ested  in  

P a r t  A, th e  Main E xperim enta l Programme i s  concerned  s o le ly  w ith  a 

s e le c t io n  o f  th e  m usica l o r  perform ing  v a r ia b le s  d e ta i le d  in  C hapter 3 • 

O r ig in a l ly ,  w ith  a  v e ry  l im ite d  v is io n  o f  th e  scope o f  th e  ta s k ,  and b e fo re  

th e  f u l l  v a r ie ty  o f  te m p o -a ffe c tin g  v a r ia b le s  wae r e a l i s e d ,  th e  w r i te r  

en v isag ed  a com prehensive exp erim en ta l programme in  which p re fe re n c e  was 

to  be in v e s t ig a te d  in  th e  c o n tex t o f a l l  th e  m etres and common rhythm ic 

s u b s tr u c tu r e s .  When i t  was seen  th a t  m e tr r  and rly th m  a lth o u g h  c r u c i a l ,  

were b u t two o f  a  very  la r g e  number o f  f a c to r s  a f f e c t in g  tem po, i t  was 

decided  to  make th a t  f a c to r  a  co n s ta n t by u s in g  ju s t  one s p e c ia l ly  composed 

b a s ic  melody fo r  th e  Main Eaqpeidmental Programme, and to  observe  tempo and
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tempo v a r ia t io n  in  th e  co n tex t o f a l im ite d  s e le c t io n  o f  o th e r  v a r ia b le s

from th e  s p e c u la tiv e  l i s t  g iven  in  C hapter 3 ,

W ith in  th e  l im i t s  imposed by th e  a r b i t r a r i l y  s e le c te d  m usic ,

perform ing methods and s i t u a t io n s ,  th e  w r i t e r  h a s  in v e s t ig a te d  perform ing

tem pi from th e  p o in ts  o f view o f  p re fe re n c e  g e n e ra l ly ,  d i s c r e t e  p re fe re n c e s

and th e  f a c to r s  c au s in g  s ig n if ic a n t  p re fe re n c e  v a r i a t io n .  A l th o u ^  the

r e s u l t s  w i l l  be d isc u sse d  in  r e l a t io n  to  th e  Working h y p o th e s is ,  i t  must

be ad m itted  th a t  th e  s tu d y  com pletes b u t a  sm all f r a c t i o n  o f  th e  t o t a l

p ro je c t  im p lied  by th e  t i t l e  and th e o r e t i c a l ly  developed in  P a r t  A.

Because o f  th e  extrem e demands on tim e and p a tie n c e  made by th e

experim ents in  th e  Main Programme, th e  p r in c ip a l  s u b je c t in  each  one was

th e  w r i t e r .  In d eed , th e  s e lf -e x p e r im e n ta tio n  a lone  in v o lv ed  over 3 ,0 0 0

perform ances. The advantages and d isad v an tag es  o f t h i s  n e c e ssa ry  s e l f

experim en ta tio n  w i l l  be d isc u sse d , a lth o u g h  th e  l a t t e r  w ere rem edied to

some e x te n t by much r e t e s t i n g  and many co n firm a to iy  ex p erim en ts  w ith  a

music c o lle ag u e  and a  number o f s tu d e n ts  ta k in g  music a s  a  second main

su b je c t in  a  c o lle g e  o f  p h y s ic a l ed u ca tio n .

B r ie f  Summary

PART A B ackground. L i te r a tu r e  and S p e c u la tio n

C hapter 1 Time and Rhythm Psychology

The E x perience  o f Time 
U n ita ry  D u ra tio n
D u ra tio n  In d if fe re n c e  In te rv e d , Limen and 

Weber* s  Law A p p lica tio n  
Tempo In d if fe re n c e  I n te r v a l ,  Limen and W eber's  

Law A p p lic a tio n  
Tempo A bsolu te  In d if fe re n c e  I n te r v a l  
P o s s ib le  I n te r n a l  C locks 
D u ra tio n  and Tempo E s tim a tio n  F a c to rs  
P r e f e r r e d  Tapping R ates (By Comparison)
S u b je c tiv e  Grouping 
The N ature  o f Rhythm 
Rhythmic P e rc e p tio n  T heories  
Rhythmic Imageiy
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C hapter 2 P h y sio lo g y . P e r s o n a l i ty  and Movement Speeds

The H iy s io lo g ic a l E f f e c ts  o f  Music 
Fundam ental P h y s io lo g ic a l P e r io d i c i t i e s ,  G readian 

and o th e r  V a r ia tio n s  
P h y s io lo g ic a l F a c to rs  and Movement Speeds 
U n iv e rsa l T e n ^  P re fe re n c e
In d iv id u a l P re fe r re d  Tapping R ates (By Perform ing) 
In d iv id u a l P e rso n a l Tempi 
Tempo L im its  and R eac tio n  Times
P hysique , M echanical F a c to r s ,  E x p ress iv e  Movement 

and P e rs o n a li ty  
Movement A n a ly sis  
Movement T ra in in g  and Memory 
Rhythmic A b il i ty

C hapter 3 M usical and P erfo rm ing  F a c to rs  a f f e c t in g  Tempo

F a c to rs  d e f in in g  Common Broad Range o f  A p p ro p ria te  Tempi 
Tempo Words, Metronome Mark, P e r io d , S ty le  and 
N a tio n a l C h a r a c te r i s t i c s .  S ta n d a rd is a t io n  o f  th e  
B e a t, T ra d it io n  and P reced en t. Dance Tempi,
M arching Speeds, The T ext as a Whole. Harmony -  
In d iv id u a l C hords, P ro g re ss io n  and Harmonic Rhythm, 
M elodic Rhythm, M elodic Shape, T e x tu re .

F a c to rs  a f f e c t in g  Tempo w ith in  any A p p ro p ria te  Broad Range; 
P h rase  S tru c tu re  and Touch, Volume and Dynamics, Mode 
and E x p ress iv e  I n t e r v a l s ,  G eneral P i tc h  L evel and Key, 
W ords, Conducting Movements, The Movements o f  
In s tru m e n ta l and V ocal T echnique, P sychophysica l and 
P sy ch o lo g ica l F a c to r s , Tyipe o f In s tru m e n t,
O rc h e s tra tio n  o r  R e g is t r a t io n ,  A c tio n , Touch and 
V oic ing  o f  In s tru m e n t, A c o u s tic s , P sy ch o -S o c ia l 
F a c to r s ,  Ambient C o n d itio n s , Ensemble S ize  and N a tu re . 

M etre

C hapter 4  P o s s ib le  Tempo O r ig in s Î Choice and P re fe re n c e

P o ss ib le  O rig in s  o f any A v a ilab le  M usical Tempi 
Tempo Choice and P re fe re n c e

C hapter 3 L i te r a tu r e  and G eneral Views on M usical Tempi 
P re fe re n c e , C onsistency  and S te a d in e ss

E xperim ental Work d i r e c t l y  r e la te d  to  P re fe re n c e :-
P r e f e r e n t ia l  Tempi by L is te n in g  to  M usic, P r e f e r e n t i a l  
Tempi by P erfo rm ance, Tem po-A ffecting F a c to r s ,  Tempo 
Memory, Tempo S te a d in e s s .

G eneral L i te r a tu r e  and O pinion on P re fe re n c e  and Tempi:-  
The Q u e s tio n n a ire , D e f in i t io n s  o f  P re fe re n c e , U n iv e rsa l 
M usical Tempo P re fe re n c e , In d iv id u a l P re fe re n c e , 
Tem po-A ffecting F a c to r s ,  M isce llan eo u s Views and 
C r i t e r i a  f o r  A p p ro p ria te  Tempi, "M ental" o r  H ^ s io -  
lo g ic a l  R e h e a rsa l, S h o rt and Long-Term Tempo Memory. 
Tempo S te a d in e s s , In te r-M ovem ent/S ection  Tempo 
R e la t io n s h ip s , Long-Term D u ra tio n  C o n tro l, Ensemble 

* Tempi.
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PART B Experim ental Y/ork

C hapter 6 The P i lo t  Experim ents 

C hapter 7 B asis  o f Main E xperim ental Programme 

Experim ental Terms
E xperim ental D e f in i t io n s  o f "Same Speed" and 

"P re fe ren ce"
G eneral Aims
R a tio n a le  o f Main E xperim en ta l Programme 
S u b jec ts  and G eneral Procedure 
Rooms and M usical In s tru m en ts  Used 
In s tru m e n ta tio n , Timing and D ata R ecording 
S c a le  I n te r v a l  
P re s e n ta t io n  of R esu lts  
S t a t i s t i c a l  T e s ts

C hap ter 8 Main Experim ental Programme

D e s c r ip tio n , R esu lts  and O bserva tions

C hap ter 9 Summary and C onclusions

W eaknesses o f th e  E xperim enta l Programme 
The R e su lts  as a  Whole
R e la tio n sh ip  o f R e su lts  to  th e  L i t e r a tu r e  and 

P o s s ib le  Tempo O rig in s  
R e la tio n s h ip  o f  R e su lts  to  th e  W r i te r 's  H ypo thesis  
C onclusions
Im p lic a tio n s  f o r  M usical P r a c t ic e  and E d u ca tio n



P A R T  A

B A C K G R O U N D ,  L I T E R A T U R E
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C H A P T E R  O N E  

Time and Rhythm Psychology

T his c h ap te r  w i l l  a ttem p t to  p la c e  th e  study in  th e  w id e r co n tex t o f  

Time and Rhythm Psychology , in c lu d in g  re se a rc h  and views in  th e  r e le v a n t  

psychophysical a re a s .  Because o f th e  c lo se  r e la t io n s h ip  a lre ad y  

e s ta b lis h e d  between d u ra tio n  and tempo th e  w r i te r  b e l ie v e s  he i s  j u s t i f i e d  

i n  in c lu d in g  the  d a ta  f o r  b o th  s in g le  and m u ltip le  d u ra tio n  ex perim en ts.

The f i r s t  ex p erim en ta l work in  psychophysics was un d ertak en  in  

Gennany d u rin g  th e  l a t t e r  p a r t  o f  th e  n in e te e n th  c e n tu ry , and many o f th e  

e a r ly  experim ents th e re  and elsew here  may be c r i t i c i s e d  f o r  t h e i r  

p r im itiv e  a p p a ra tu s , u n s c ie n t i f i c  methods and sometimes f a c i l e  i n te r p r e ta t io n  

o f  r e s u l t s .  I t  has a lre a d y  been remarked in  th e  In tro d u c tio n  th a t  th e  

d i f f e r e n t  methods o f te n  used  f o r  d e te rm in in g  th e  same p aram eter a ls o  make 

much d a ta  su sp e c t. F o r exam ple, one may c i t e  th e  c o n tra s t in g  methods in  

psychophysics in v o lv in g  com parison o r  re p ro d u c tio n , f i l l e d  o r  u n f i l l e d  

in t e r v a l s ,  s in g le  o r m u ltip le  s t im u li  and a b so lu te  o r r e l a t i v e  o v e re s tim a tio n . 

However, as so many f i e l d s  have to  be co v ered , p r a c t ic a l  c o n s id e ra tio n s  o f  

sp ace , c l a r i t y  and tim e demand th a t  th e  d a ta  be shown u n c r i t i c a l l y  in  most 

c a s e s ,  w ith o u t d e t a i l s  o f  methods o r numbers o f s u b je c ts  employed.

Another g en e ra l c r i t i c i s m  o f  much p u b lish e d  d a ta  i s  th a t  th ey  a re  

e i t h e r  averages masking wide in d iv id u a l  d i f f e r e n c e s ,  o r  m erely  ran g es  

occupied by d i f f e r e n t  in d iv id u a ls .  T h is  c r i t i c i s m  i s  p a r t i c u l a r ly  re le v a n t  

in  r e l a t io n  to  a  study  p r im a r i ly  concerned w ith  p re c ise  in d iv id u a l  

p re fe re n c e s . D esp ite  t h i s ,  however, th e  d a ta  a re  u su a lly  p re se n te d  

u n c r i t i c a l ly  in  ta b u la r  form in  o rd e r th a t  a iy  g en era l tre n d s  o f  agreem ent 

and r e la t io n s h ip s ,  b o th  w ith in  and between d i f f e r e n t  p a ram ete rs  and 

subsequen tly  w ith  th e  w r i t e r ' s  r e s u l t s ,  may be the  more e a s i ly  observed .

There a re  two more w eaknesses t h a t  must be m entioned. These 

w eaknesses, in h e re n t in  a l l  p sy chophysica l re s e a rc h , and in d eed  i n  th e
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w r i t e r ’ s ovm ex p erim en ts, have been v /e ll p u t by R oederer (l973)^ :-

’ 1 ) R epeated measurements o f th e  same k ind  may c o n d itio n  th e  
re sp o n se  o f th e  p sychophysica l system  under o b se rv a tio n : 
th e  b r a in  has th e  a b i l i t y  o f le a r n in g , g ra d u a lly  changing 
th e  co u rse  o f  response  p r o b a b i l i ty  to  a  g iven  imput s tim u lu s , 
a s  th e  number o f s im ila r  exposures in c re a s e s .

2) The f r e e  w i l l  o f th e  su b je c t under s tudy  and th e  consequences 
th e r e o f ,  m ental o r p h y s ic a l ,  may in t e r f e r e  in  a  h ig h ly  
u n p re d ic ta b le  way w ith  th e  m easurem ents. As a  consequence 
o f th e  f i r s t  p o in t ,  a s t a t i s t i c a l  psychophysical, s tudy  w ith  
one s in g le  in d iv id u a l exposed to  re p e a te d  "measurements" w i l l  
by no means be id e n t ic a l  to  a s t a t i s t i c a l  s tu d y  in v o lv in g  one 
s in g le  measurement perform ed on each one o f  many d i f f e r e n t  
in d iv id u a ls .  T h is d if f e re n c e  i s  due n o t only  to  d if fe re n c e s  
among in d iv id u a ls ,  b u t a ls o  to  th e  c o n d itio n in g  th a t  ta k es  / 
p la c e  in  th e  case  o f re p e a te d  exp o su res . The u ltracom plex  
feedback  system s in  th e  nervous system  make p sy ch o aco u stic a l 
measurem ents p a r t i c u la r ly  t r i c k y  to  s e t  up and i n t e r p r e t .
The consequences o f p o in t ( 2) may be even more f a r - r e a c h in g , 
p a r t i c u l a r ly  f o r  in v e s t ig a t io n s  about th e  r o le  o f the  
co n sc ious s e l f . '

U n fo rtu n a te ly  th e  la rg e  number o f m u sica l perform ances re q u ire d  f o r  

s t a t i s t i c a l  s ig n if ic a n c e  have to  be c o n tr iv e d  in  ex p erim en ta l s i tu a t io n s  

where seme degree o f  s e lf -c o n sc io u sn e s s  and a r t i f i c i a l i t y  i s  unavo idab le . 

W aiting  f o r  n a tu r a l  o r  c o n ce rt perform ances to  occur in  s u f f i c i e n t  q u a n tity  

i s  q u ite  out of th e  q u e s tio n .

The E xperience o f Time

There have been  many and v a r ie d  view s on th e  n a tu re  o f tim e and th e  tim e 

e x p e rien c e . S e v e ra l o f th e  fo llo w in g  s e le c t io n  ap p ear to  have some 

re le v an c e  to  th e  n o tio n  o f  " reach in g  out" f o r  a  m usica l tem pora l "g o a l" .

Bergson ( l9 2 2 ) ,  K le i s t  (l934) end D elay (l942) in  t h e i r  d i f f e r e n t  ways 

made a d i s t i n c t io n  betw een o b je c tiv e  tim e l iv e d  and s u b je c t iv e  tim e o r 

p r o te n s i ty .  C u r t is  ( l9 l6 )  found ev idence th a t  to n es  can be tak en  in  e i t h e r  

one o f  two w ays, -  e i t h e r  as s t a t i c  " le n g th "  o r  moving " p ro g re s s io n " : -

' . . .  th e  s e n s a t io n  has le n g th  only  in  r e t r o s p e c t ,  h as le n g th  only 
a f t e r  i t  i s  o v e r , -sdiile i t  has  p ro g re ss io n  w h ile  i t  i s  going on.*

F r a is s e  took  a  r a th e r  s im i la r  v ie w :-

'We become co n sc ious o f d u ra tio n  th rough our f e e l in g s  o f  tim e , 
which a re  fundam entally  th e  aw areness o f  an o b s ta c le ;  th e  
in te r v a l  betw een what we a re  do ing  and what we sh o u ld  l i k e  to  do

I ,  p. 10; 2,  p. 12.
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in  th e  n e a r f u tu r e .  We e v a lu a te  t h i s  d u ra tio n  d i r e c t l y  from 
th e  number o f changes we n o tic e d  ta k in g  p lace  w i th in  i t . "

M usicians w i l l  g e n e ra lly  ag ree  t h a t  long  n o te s  o r  r e s t s  have a  very  s tro n g  

elem ent o f p ro g re s s io n  and movement w ith in  them. As th e  w r i t e r  i s  p re 

d isposed  tow ards a  view  th a t  tempo i s  c o n tro l le d  by th e  d u ra t io n  o f p e r io d s  

longer, than  th e  b e a t ,  the  q u o ta tio n  from  F r a is s e  i s  p a r t i c u l a r ly  i n t e r e s t i n g ;  

"What we should  l i k e  to  do in  th e  n e a r  fu tu re "  b e in g  th e  m u sica l "goal"  

governing our tempo. We may be more conscious o f  the  "going" b u t i t  i s  th e  

" a r r iv a l"  p o in t th a t  i s  c r u c ia l .

A more l i t e r a l  view  o f tim e as  movement and p ro g re s s io n  was tak en  by 

M unsterberg ( l8 8 9 ) , who aimed to  found a l l  tim e phencxnena on p h y s io lo g ic a l 

p ro c e sses . Many a u th o rs  have tak en  a s im i la r  view  and th ey  w i l l  be r e f e r r e d

to  l a t e r  in  o th e r  s e c t io n s .  O thers have had a concept o f  tim e a s  a  d i s c r e te

v a r ia b le ,  and th i s  w i l l  be d e a l t  w ith  under th e  n ex t h ead in g .

I f  an in d iv id u a l a b so lu te  u n i t  o f  d u ra tio n  e x i s t s ,  and maximum and 

optimum as w e ll as minimum p e rc e p tu a l u n i t s ,  then  th e re  a re  decid ed  im p li

c a tio n s  f o r  a l l  a c t i v i t i e s  in  w hich a cho ice  o f d u ra tio n  i s  in v o lv e d .

U n ita ry  D u ra tion

T his and very  s im i la r  co ncep ts  have been g iv en  a  v a r ie ty  o f  names by 

d i f f e r e n t  a u th o rs . One fam ily  o f  term s a ls o  in c lu d e s  Specious P r e s e n t ,  

P sy ch o lo g ica l o r P e rc e iv ed  P r e s e n t , Compass o f C onsc iousness, Temporal. Span 

o f  A tte n tio n , Wave o f  A tte n tio n  and Temporal U n ity . Much e x p erim en ta l work 

has been concerned w ith  th e  upper l im i t  o f  U n itary  D u ra tio n , and a  v e iy  good 

d e f in i t io n  under t h i s  l a s t  heading  i s  g iven  by Woodrow ( l 9 5 l ) : -

" . . .  th e  maximal tim e over w hich may extend a  tem poral s tim u lu s  
p a t te r n ,  th e  su cc e ss iv e  p a r t s  o f  which a re  p e rc e iv e d  a s  a  w ho le ,
p o sse ss in g  a  u n ita ry  p ro p e r ty  o f  d u ra tio n ."

The b a s is  o f much ex p erim en ta l work in  t h i s  a re a  has been  th e  d u ra t io n  

o f  the  rhythm ic group o r  u n i t .  F o r exam ple, b o th  B o lton  (l8 9 4 ) and Arps 

( 1909) r e l a t e  r iy th m ic  grouping  to  a  "Wave o f  A tte n tio n "  o r  s im i la r  

ex p re ss io n . I t  may be th a t  an in d iv id u a l 's  nia-rimiim a c c e p ta b le  d u ra t io n  f o r  

a  m usical b e a t ,  m e tr ic a l  group o r m easure i s  r e la te d  to  t h i s  co n cep t o f  an



19

Upper L im it o f U n ita ry  D u ra tio n .

The m arkedly d i f f e r e n t  r e s u l t s  shown below a re  p robab ly  due to  

am bigu ity  o f  th e  meaning o f " u n i ty " ,  and to  th e  v a rio u s  methods employed 

in  o b ta in in g  th e  d a ta : -

M c tK o d  U sed Upper L im it o f  
U nite rxDurhtion

J > i e t5 e ( i e 3 5 )  
W u n d t (1686) 
B olbori^l694-) 
M e o m a n a Q s ^ '^  
K fX S te n h o lj  (l <^2^ 
Q u q  S e b n r  t h (19 2-4-)

Max. no -m etronom e beoW ec^oobcd by c f  
Mgjc* no. impressions distir^rnshed os United duster 
Limit o j group lengWi CondusivÆ to su^gmoping

Using Confcinooos boruBs

12*0 s ^ s  
3*<&—G'Osccs. 
\ ' 5Ô sec-S 

4 " 2 S  s e c s  
2-5 s e c s  

c .  5 * 0  s e e s .

B oth P iè ro n  ( l9 5 l)  and F r a is s e  ( 1964) were o f  th e  op in ion  th a t  the  

P sy c h o lo g ic a l P re se n t i s  l im ite d  to  about 5 seconds, th e  l a t t e r  adding th a t  

th e  lo n g e s t  b a r  o f music was about th a t  d u ra t io n . More o f te n , however, 

F r a is s e  co n sid e red  our "p re se n t"  c o n s is te d  o f  only 2 o r 3 seconds.

A p o s s ib le  p r e f e r e n t ia l  U n ita ry  D u ra tio n  has no t been th e  concern  o f 

most i n v e s t ig a to r s ,  a lth o u g h  B o lto n  (l8 9 4 ) found th a t  when Ss l i s te n e d  to  

equal sounds a t  v a rio u s  in te r v a ls  they  grouped in  such a way th a t  th e  

p r e f e r r e d  le n g th  o f  each group rem ained r e l a t i v e ly  c o n s ta n t a t  a l i t t l e  

over one second. P a tte r s o n  ( l9 l6 )  su g g es ted  th e re  were u n i ta ry  p u ls e s  o f  

s u b je c t iv e  tim e o f  about JOO msecs w ith  t h e i r  o r ig in  in  w alk ing  speed .

P ie ro n  ( l9 5 l )  a ls o  r e f e r r e d  to  a "norm al" and s a t i s f y in g  u n i t  o f  psycho

lo g ic a l  t im e , a g re e in g  w ith  th e  p u lse  and c e r t a in  motor a c t i v i t i e s ,  s t a t i n g  

t h a t  a lth o u g h  i t  d i f f e r e d  acco rd ing  to  th e  senso ry  c o n d itio n s  and betw een 

in d iv id u a ls ,  i t  was u s u a lly  a  l i t t l e  l e s s  th an  one second. However, th e  

w r i t e r  has no t th u s  f a r  found any r e la t io n s h ip  betw een t h i s  v a lu e  and 

m u sica l tempo p re fe re n c e . P r e f e r e n t i a l  U n ita ry  D u ra tio n  w i l l  appear 

i n d i r e c t ly  ag a in  l a t e r  in  co n n ec tio n  w ith  o th e r  to p ic s  such as  S u b je c tiv e  

G rouping.

The low er l im i t  h as re c e iv e d  more a t t e n t io n ,  and t h i s  to o  has been  g iven  

d i f f e r e n t  v a r io u s  names f o r  perhaps r a t h e r  d i f f e r e n t  co n ce p ts . S tro u d  (l95&)
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had a concep t o f  tim e as  a d i s c r e t e  v a r ia b le  and b e l ie v e d  th a t  th e  e x p e r i 

m ental d a ta  su g g es ted  th a t  100 msecs was th e  d u ra tio n  o f  th e  tem poral u n i t

o r  moment, O a tley  and Goodwin ( l9 7 l ) >  r e f e r r in g  to  th e  c o n s id e ra b le  number 

o f  in v e s t ig a t io n s  concerned  b o th  w ith  th e  P e rc e p tu a l Moment and th e  s im i la r  

b u t  a ll-e m b ra c in g  P sy c h o lo g ic a l Moment, g iv e  th e  fo llo w in g  h e lp fu l  d e f i n i t i o n  

o f  th e  l a t t e r : -

‘T here i s  p e rh a p s  some minimum tim e f o r  an e v e n t ,  d e c i s io n ,  a  
p e rc e p t o r  a m otor o u tp u t ,  and e v e ry th in g  happens in  i n t e g r a l
numbers o f  th e s e  q u a n ta l e v e n ts ,  o r  p sy c h o lo g ic a l m om ents,’

O rn s te in  (1969) , l i k e  S tro u d , a l s o  comments on th e  ap pearance  o f  th e  

100 msecs f ig u r e  in  much p re v io u s  w ork, and a lth o u g h  most o f  th e  ev id en ce  i s  

in  fav o u r o f  t h i s  f i g u r e .  W hite (l9&3) and P iè ro n  ( l 9 5 l )  r e f e r r e d  to  a 

"P sy c h o lo g ic a l I n s ta n t "  o r  "P o in t o f  Time" w ith  a  v a lu e  o f  on ly  10 m secs, 

S an fo rd  ( l 9 7 l ) ,  a f t e r  q u o tin g  much work th a t  seemed to  con firm  th e  e x is te n c e  

o f  a d i s c r e t e  p ro c e s s in g  p e r io d  o f  abou t 100 m secs, n e v e r th e le s s  came to  th e  

co n c lu s io n  th a t  much more re s e a rc h  was re q u ire d  b e fo re  a q u a n ta l model o f  

p e rc e p tu a l  im put c o u ld  be a c c e p te d . The m a tte r  w i l l  be r a i s e d  a g a in  in  

co n n ec tio n  w ith  a p o s s ib le  I n te r n a l  C lock .

D u ra tio n  In d if f e r e n c e  I n t e r v a l ,  Limen and V/eber‘ s Law A p p lic a tio n

The In d if f e r e n c e  I n t e r v a l  ( l l )  , P o in t ( iP )  o r  Zone ( i z )  i s  where se n so ry  

s e n s i t i v i t y  to  change i s  g r e a t e s t ,  and th e re fo re  where judgem ent i s  most 

a c c u ra te .  By d e f i n i t i o n  th e r e f o r e ,  th e  d if f e re n c e  lim e n , th r e s h o ld ,  l e a s t  

p e r c e p t ib le  d i f f e r e n c e  o r  j u s t  n o tic e a b le  d if f e re n c e  ( jn d )  i s  s m a l le s t  a t  

t h i s  p o in t .  W eber’ s  Lavf s t a t e s  th a t  th e  d if f e r e n c e  lim en  i s  p r o p o r t io n a l  to  

s tim u lu s  in t e n s i t y  o r  q u a n t i ty ,  w ith  th e  obvious c o r o l la r y  th a t  i f  i t  a p p l ie s  

c o n s is te n t ly  to  a l l  d u ra t io n s  th e re  can be no D u ra tio n  I n d if f e r e n c e  I n t e r v a l .  

T h is  lav/ became th e  b a s i s  o f  F ech n e r’ s famous p sy ch o p h y sica l r e l a t i o n s h i p  i n  

w hich th e  s t r e n g th  o f a s e n s a t io n  i s  p ro p o r tio n a l  to  th e  lo g a ri th m  o f  th e  

s tim u lu s . Some v / r i t e r s  ap p ea r to  re g a rd  th e  two laws a s  one and r e f e r  to  

th e  W eber-Fechner Law.

Because th e  d u r a t io n  we can most a c c u ra te ly  e s tim a te  o r  rep ro d u ce  may 

a ls o  be r e l a t e d  to  th e  d u ra t io n  we " p r e f e r " ,  the  many d e te rm in a tio n s  o f  th e  

D u ra tio n  In d if f e r e n c e  I n te r v a l  a re  nov/ g iven : -
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H 6 r in g ( ig 6 4 )  
M ûcKOs ô ç )
Viarordb(l©69)

k o llertC i602)  
M ehner (i ©g/f-)

E s b e l( t8 0 4 ^

[Kobe: AW inbervû\^ o«icL 
m uibipks o f  lûvoest o n ^

[Kobe.: All inVcep^ols 
molbiples of- loxwesb o n ^

M e h n « ^ ( i0 © 9 )

Xhorkelsori(l© © 9)
\Nündb(l&&ù)
GrloiSS Q B 3Y )  [Found I T s  on cl 1*25 sees 

periodicife^lthougK this value, 
not an L i  ibself] 

N icholls[l89l pve.volua^gneoh indivdiffs]] 
Shaw  and -W/-^nclt(«9od)
McJDougallO^oib) Q^portedL II penod'xclb^

in mulblpleç, of 375 m secs  
in previous w ork]

S havens [(902 )
Wrinch (19*03)
Kab^ (1906)
Kahn.t(i9l4-)

between 5^5 an d  -f*5^ msecs 
C .400 m secs  
^•O — 3'5 secs
I • 4- secs 
I • 5 secs  

7 5 5  msecs 
7 10 rr>secs 

2*15  secs  
3*55 secs 
9 0  secs 

755 m secs
1 *5’ secs 
2" Secs 
3  0 secs 
3*75 secs 
4^ 5 s e c s  
5*0  secs
2  8  secs 
7 5  secs 
I • 5 secs 

720  m secs

-from
810 m secs  
175 ko 250 msecs

betw-cen2*4 and 3*7 secs 
/•^  secs  

6 0 0  msecs 
5 0 0  m secs  
7 0 0  m s ec s

K os te nh o(3 (19212) [Found-four I l s  bcbujceri
100 msecs and ̂  * O sec^

Quasefxir bh.(i 9 2 4 )
H w iser ( 1924)
J^CLshi e (L (* ^ 2 j0 )
Bona v e n t u ra  [19 aL<̂

Woodrow ( 19 3cA 
Woodrow ( 193^
Woodrow U9 34)
B la k e ly  ( 19^ 3)
S b o h t(i9 3 5 )
G-chKard eh a t  ( 1955)
F r a is s e  ( 1 9 6 4 )
M ichoa ( 1964*) [Commented on number o f

tim es I I  o f opprojc. 700msfics 
had appeared 10 previous work]

between 2-0 and 4"0 secs 
1*0 s e c s  

between 700 and 800 msecs 
350 to  400msecs 
700 bo ©00 msecs 

2*1^ bo 2*5 secs 
600 msecs 
6 0 0  m s e c s  
G 00 m secs 
700 m secs 
920 msecs 
2oO msecs 
600 to  0 0 0  msecs
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D e sp ite  th e  d i f f e r e n t  methods used in  i t s  d e te rm in a tio n  th e re  i s  a 

q u i te  e x tra o rd in a ry  c o n s is te n c y  in  most o f  th e  above r e s u l t s .  Not on ly  

does th e  a re a  around. 750 msecs ap p ea r w ith  rem arkab le  frequency  b u t many 

a u th o rs  have produced d a ta  o r  have cammented on th e  f a c t  th a t  th e re  i s  a 

s e r i e s  o f  I n d if f e r e n c e  P o in ts  in v o lv in g  m u l t ip le s  o f e i t h e r  750 or375 msecs.

The d i f f e r e n c e  lim en  a t  t h i s  p o in t o f  maximum s e n s i t i v i t y  has been  

found to  v a iy  c o n s id e ra b ly  between in d iv id u a ls  and has been g iv en  a w ide 

v a r i e ty  o f  g e n e ra l v a lu e s .  However, most d e te rm in a tio n s  have been  in  th e  

5 to  12 p e r  c e n t ra n g e . Y/oodrow (1930 ), f o r  exam ple, gave a minimum o f 

7 .8  p e r  c e n t a t  h i s  600 msecs In d if f e r e n c e  I n t e r v a l ,  r i s i n g  in  b o th

d i r e c t io n s  to  10 .3  p e r  c en t a t  200 msecs and 8 .6  p e r  cen t a t  1 .0  seco n d s .

P iè ro n  ( l 9 5 l ) ,  r e l a t i n g  th e  IP  to  th e  p aram ete rs  o f  U n ita ry  D u ra tio n , 

s t a t e d  th a t  d u ra t io n s  betw een th e  P sy ch o lo g ic a l I n s ta n t  o f 10 m secs seconds 

and th e  IP  w ere u s u a l ly  o v e re s tim a te d , and th o se  between i t  and th e  Upper 

L iiriit o f  U n ita ry  D u ra tio n  s im i la r ly  u n d e re s tim a te d . The g r e a t  w e ig h t o f  

experirrien ta l ev id en ce  c e r t a in ly  su p p o rts  t h i s ,  a lth o u g h  D oehring  ( l 9 6 l )  

su g g e s te d  th a t  th i s  vievr and judgem ents g e n e ra lly  were o f te n  s u sp e c t and 

g r e a t ly  in f lu e n c e d  by th e  v a r io u s  ex p erim en ta l p ro c e d u re s .

W ith re g a rd  to  th e  Weber Law, most w r i te r s  have ta k e n  th e  view  t h a t  i t  

does n o t h o ld  f o r  p e rc e iv e d  d u ra tio n  (Mach, 1865; V ie ro rd t ,  1868; E s t e l ,  

1884; M ehner, 1884; S te v e n s , 1902; B onaven tura , 1929; B la k e ly , 1933; 

S t o t t ,  1933; Y/oodrow, 1934; H enry, 1948; Maack, 1948), a lth o u g h  P echner 

( i 860) and T reism an ( l9 6 3 a ) w ere o f th e  o p p o s ite  o p in io n . The L i t e r a t u r e  

th e r e f o r e  ap p ea rs  to  g iv e  l i t t l e  ev idence o f  any p ro p o r t io n a l  r e l a t i o n s h ip  

betw een s iz e  o f lim en  and d u ra tio n  le n g th ,  even d is c o u n tin g  th e  m inim al 

v a lu e s  around th e  I I .  I t  i s  i n t e r e s t i n g  to  n o te  th a t  S tev en s e t  a l  ( l 9 4 l )  

p roposed  a quantum th e o ry  o f  d is c r im in a t io n  in  lo u d n ess  and p i t c h ,  b u t n o t 

i n  d u ra t io n .  M i l l e r  and G arner (l944 ) a ls o  found ev idence t h a t  lo u d n e ss  

d is c r im in a t io n  i s  q u a n ta l  in  c h a ra c te r .



23

Tempo In d if f e re n c e  I n t e r v a l ,  Limen and V /eber's Law A p p lic a tio n

The Tempo In d if f e r e n c e  I n te r v a l  h as  been  v a r io u s ly  d e term ined  as  

f  o l lo ’ws : -

Shc.vG.nG(i6S<2>) [^Bebwecn 3̂0Qnd670mseĉ  a v e . 710 msecs
W undbO ^eo) 
M e u m a n n ( l6 9 ^  
B e  n u sslO 9

HQrrell(l92>7)
Pollack 0952.)
M owbray Ck
Mlthoa jjComrnenbecl on nurnbcr of

occasions bohk hvi values, 
bod ûppeanadl in pre'/iooS vvorl̂  

Fraissc 0̂ 9G>4) [[Believed 700 msecs atea
si^niftcanb] 

McLavj0hlin(|S7O) pormnenfced bhak 1% often 
_____________________in region of 600 koOOOmseĉ

C. 7 9 0  m sccs .
550  rn s c c s  
3 6 0  m se c s  
72.0 msecs 

bebwasn 3 3 0  and  ^OO m secs 
c . 110 m secs  
c. 110 m secs 
c. 110 m secs
c, 6 0 0  rnsccs

As in  the  ca se  o f  D u ra tio n , f ig u r e s  o f  th e  o rd e r  o f  7OO and 110 msecs 

f re q u e n tly  o c c u r , and th e  r e s p e c t iv e  co rrespondence  betw een P a t t e r s o n 's  

"U n ita ry  P u lse s  o f S u b je c tiv e  Time" and th e  P e rc e p tu a l Moment m ust be n o te d . 

P r a is s e  ( 1964/  o f f e r s  an e x p la n a tio n  f o r  th e  p re v a le n c e  o f  th e  fo rm er f ig u re :

' I t  i s  f a r  more l i k e l y  th a t  a l l  th e s e  phenomena co rre sp o n d  to  an 
optimum rhythm  f o r  s u c c e s s iv e  a s s o c ia t io n s  in  th e  nervous system . 
V /alking, h e a r t b e a t s ,  movements e f f e c te d  a t  a  spon tan eo u s tem po, 
and p e rc e p tio n s  a l l  fo llo w  on a t  i n t e r v a l s  o f ab o u t JOO m secs 
seco n d s, w hich  we c o n s id e r  to  be th e  optimum i n t e r v a l  f o r  th e  
fu n c tio n in g  o f  th e  nervous c e n t r e s  because i t  i s  th e  most 
ec o n o m ic a l. '

Evidence c e r t a in ly  seems to  be m ounting in  r e s p e c t  o f  th e  p s y c h o lo g ic a l 

s ig n if ic a n c e  o f th e  600 to  800 msecs a r e a ,  and p o s s ib ly  a l s o  th e  s im ple  

f r a c t io n s  and m u l t ip le s  th e r e o f .  I t  w i l l  l a t e r  be shov/n t h a t  i t s  IM 

e q u iv a le n t has a ls o  been  o f  s ig n i f ic a n c e  f o r  m u s ic ia n s , a lth o u g h  th e  

experim ents and c u r re n t  m u sica l p r a c t ic e  su g g e s t i t  may no t be so to d a y .

1 , p .128.
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The d if f e r e n c e  lim en has ag a in  been  given  g e n e ra lly  l e s s  c o n s is te n t  

v a lu e s  th an  th e  In d if fe re n c e  I n te r v a l ,  a lth o u g h  Dunlap (1 9 1 2 ), in  g iv in g  

2 and 3 p e r  c e n t th re sh o ld s  f o r  two a r b i t r a r y  r a t e s  ag re es  w ith  th e  more 

re c e n t and r e l i a b l e  f ig u re s  o f Michon ( 1964) who gave v a lu e s  o f approxim ately  

1 and 2 p e r  c en t re s p e c tiv e ly  f o r  h is  In d if fe re n c e  In te rv s ils  o f  110 and 

600 m secs. T h is  o rd er o f  s e n s i t i v i t y  a ls o  accords w e ll w ith  th e  w r i te r s  

own d a ta . In  a more p r a c t ic a l  and d i r e c t ly  r e le v a n t  experim ent B in e t and 

C o u r tie r  ( 1896) found th a t  a p ia n i s t  re p e a te d ly  p la y in g  a  s c a le  o f f iv e  n o te s  

cou ld  make a p ro g re s s iv e  in c re a se  o f th e  d u ra tio n  between th e  n o te s  w ith  a 

p re c is io n  o f th e  o rd e r of 10 m secs. P iè ro n  ( l9 5 l)  s ta t e d  t h a t  s e n s i t i v i t y  

to  tempo change was much more acu te  th an  th e  d is c r im in a tio n  o f i s o la te d  

d u ra t io n s . He added th a t  motor a d a p ta tio n  makes i t  p o s s ib le  to  reproduce 

tem pi w ith  h ig h  accu racy , e s p e c ia l ly  when the  frequency  i s  n e a r  a c e r ta in  

optimum which d i f f e r s  between in d iv id u a ls ,  q u o ting  P e ig e l 's  ( l 934) 

experim ents where th e  mean v a r ia t io n  was l e s s  th an  2 p e r  c en t fo r  a  tempo 

o f  mî6o.

Although he was concerned w ith  rhythm and n o t tempo, i t  i s  w orth  n o tin g  

h e re  th a t  W allin  (1911) was o f th e  o p in ion  th a t  rhythm ic lim en were n o t sh arp  

l i n e s  l i k e  d u ra t io n  th re s h o ld s , b u t e x te n ts  w ith in  which we p e rc e iv e  no 

rhythm ic change. He s ta te d  th a t  th e  b re a d th  o f th e  lim en  v a r ie d  w ith  

in d iv id u a ls  and was w ider fo r  s low er tem pi. Hickman ( 1968) a ls o  found th a t  

i n s e n s i t i v i t y  to  rhythm was g r e a te s t  when th e  p i tc h  was lo w e s t , and t h i s ,  to o , 

a g rees  w ith  th e  g e n e ra l m usical ex p erien ce  th a t  rhythm ic d e t a i l  ten d s  to  sound 

b lu r re d  a t  low er p i tc h e s .

There i s  f u r th e r  evidence th a t  W eber's Law may be more a p p lic a b le  to  

tempo th an  to  s in g le  d u ra tio n s . H a r re l l  (1937) a s s e r te d  i t  h e ld  f o r  a t  l e a s t  

p a r t  o f th e  range o f in te r v a ls  above 1 .0  seco n d s, and Treism an (l9 6 3 a) ag a in  

c o n sid e red  th a t  i t  h e ld , f o r  c o n s ta n t ,  as  w e ll as s in g le  s t im u l i .  In  

a d d i t io n , th e  w r i t e r 's  r e s u l t s  su g g es t i t  may apply a ls o  to  tempo s e n s i t i v i t y  

i n  perform ing  as w e ll as p a ss iv e  s i t u a t io n s .
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F in a l ly ,  most w orkers have found th a t  in te r v a l s  belovr th e  In d if fe re n c e  

P o in t have been o v e restim ated  and in te r v a ls  above u n d e re s tim a te d . The 

p o s s ib le  e f f e c t  on m usical tempi o f th e  v a rio u s  c o n f l ic t in g  and com pensatory 

f a c to r s  a r i s in g  from  th i s  and o th e r  psychophysical phenomena w i l l  be 

d iscu ssed  in  l a t e r  c h a p te rs .

Tempo A bsolu te  In d if fe re n c e  I n te r v a l

This i s  d e fin e d  as th e  "norm al", " n e u t r a l " ,  " s a t i s f a c to r y "  o r 

"com fortab le" tempo compared w ith  which a l l  o th e r  tem pi a re  e i t h e r  s u b je c 

t iv e ly  f a s t  o r slow . I t  may w e ll be equated  w ith  th e  optimum o r 

p r e f e r e n t ia l  U n ita ry  D u ra tio n , and in d eed , th e  fo llo w in g  a u th o rs  do n o t a l l  

make i t  c l e a r  i f  tempo and n o t d u ra tio n  i s  employed in  d e te rm in in g  th e  d a ta :-

Vi’erordb l̂BGS) overa^ s:  
Kab3(l90C?)
B enu ssi(l907)

FrischeisÊn-Kôhla l̂935)fûc£X)niinq bo Si 
AbeCi935) ^  
Woodlrow^l95f) jObservcd ib bended, bo 

be close bo 600 mset^ 
Mcbau0bilin(i9'7O)[Stabed ib hod been

prevû>o&\̂  -foond bo
be bebween 630 msec5 

 ̂ cvrvi 12 sec^

'SLOW* 'NEUTRAL' 'FAST'
1*07 S€CS 640 msecs 

600 to fĉ msecs 
580 — 630nisecs 

f 08secs-l i/secs 
550 bo830msecs 
750 bo 5*4 ĉcs

^ZO msecs 
over 650 rnsQcs

Although th e  two ty p e s  o f  In d if fe re n c e  I n te r v a l  a re  n o t n e c e s s a r i ly  

r e l a t e d ,  th e  q u o ta tio n  by F r a is s e  ( 1964) in  th e  p rev io u s  s e c t io n  cou ld  a lso  

be co n sidered  an e x p la n a tio n  b o th  fo r  th e  A bsolu te  In d if fe re n c e  I n te r v a l  and 

th e  co n tin u in g  appearance o f th e  600 to  800 msecs re g io n  in  th e  "N eu tra l"  

column. P iè ro n  ( l9 5 l )  c e r ta in ly  i d e n t i f i e s  h is  "normal and s a t i s f y in g "  

p sy ch o lo g ica l u n i t  w ith  th e  a re a  o f  maximum f in e n e ss  o f d is c r im in a t io n .
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McLaughlin (1970) r e l a t e s  th e  above d a ta  to  ou r accep tance o f a normal tempo 

o f  approxim ately  MÎÆ80 -  th e  metronomic e q u iv a le n t o f b e a t d u ra tio n s  o f  

750 m secs. This concept o f a m usical "norm al" tempo w i l l  be examined a t  

le n g th  in  C hapter 3- 

P o ss ib le  In te rn a l  C locks

The p o s s ib i l i ty  o f th e re  b e in g  an in te r n a l  d u ra tio n  m easuring  mechanism 

has a lread y  been h in te d  a t  in  connec tion  v /ith  U nitary  D u ra tio n . V arious 

in te r n a l  "clocks"  have been p o s tu la te d  in c lu d in g  b re a th in g , h e a r t  r a t e  and 

o th e r  p h y s io lo g ic a l p ro c e sses  (Meumann, 1894; M unsterberg , 1889; S te v e n s , 

1902 , McDougall, 1902a; S c r ip tu r e ,  1902; P iè ro n , 1923 and Ochberg e t  a l ,  

1964) ,  "n e u ra l p ro cesses"  (Bock, 1919; Dimond, 1964) ,  a lp h a  rhythm (Mundy- 

C as tle  and Sugarman, 196O) , chem ical (H oagland, 1933) and c e l l u l a r  m etabolism  

(Bünning, 1967). In  a d d i t io n , Treism an (l963b) has proposed a model f o r  the  

in te r n a l  "clock" based  on a pacem aker, c o u n te r , s to re  and com parator w hich 

would e x p la in  the  In d if fe re n c e  I n t e r v a l ,  Weber F u nction  and th e  o v e re s tim a tio n  

and u n d erestim atio n  o f  s h o r t  and lo n g  in te r v a l s  r e s p e c t iv e ly .  F u r th e r ,  th e  

100 msecs "P e rcep tu a l Moment", th e  700 msecs "U n ita iy  P u lse"  and o th e r  

param eters in  Time Psychology a re  a ls o  l i k e l y  to  be r e l a t e d  to  any in t e r n a l  

" c lo c k " , which in  tu rn  may have i t s  o r ig in  in  th e  fundam ental p e r i o d i c i t i e s  

to  be con sid e red  in  C hap ter 3*

Subsequent w orkers have g iven  l i t t l e  support f o r  a c lo ck  based  on 

b re a th in g  o r o th e r  fu n c tio n a l  p e r i o d i c i t i e s .  G ardner ( l9 3 5 ) ,  S c h a e fe r  and 

G i l l i la n d  (l938) and B e l l  and P rov ins ( 1963) between them found no s ig n i f i c a n t  

r e la t io n s h ip  between p u ls e ,  r e s p i r a t io n ,  b lood  p re s su re  o r m e tab o lic  r a t e  and 

e s tim a tio n . Weld (l9 1 2 ) drew a t te n t io n  to  th e  im portance o f  making m otor 

re sp o n se s , b u t H a r re l l  (l937 ) re p o r te d  th a t  accuracy was n o t a f f e c te d  by 

in h ib i t in g  sym pathetic  rhythm ic movements, and Renshaw ( l 932) in  f a c t  found 

th a t  making movements o r  co u n tin g  r e s u l te d  in  p o o rer judgem ents th a n  

im m obility .



27

T h ere  has how ever been  c o n s id e ra b le  su p p o r t f o r  H oag land , who 

p o s tu la te d  t h a t  o u r  judgem ents in  v a ry in g  from  day to  day may depend on th e  

v e l o c i ty  o f  an i n t e r n a l  chem ica l " c lo c k "  ; tim e  a p p e a r in g  to  p a ss  f a s t e r  w ith  

a  h ig h e r  body te m p e ra tu re . B addeley  ( 1966) ,  L o ck h a rt ( l9 6 7 )  and Fox e t  a l  

( 1967) ,  a l l  r a i s i n g  th e  body te m p e ra tu re  a r t i f i c i a l l y  l i k e  H oagland , F ra n c o is  

( 1927) and P f a f f  ( 1968) ,  em ploying th e  n a t u r a l  c i r c a d ia n  te m p e ra tu re  

v a r i a t i o n s ,  and B e l l  ( 1965) a l l  found  t h a t  h ig h e r  te m p e ra tu re s  were 

a s s o c ia t e d  w ith  f a s t e r  rep ro d u ced  sp eed s  o r  o v e re s t im a t io n  o f  d u r a t io n .  

F u r th e r  i n d i r e c t  su p p o rt comes from  F ra n k e n h a u se r  (1 9 5 9 ) , who observ ed  t h a t  

c a f f e in e  a l s o  cau sed  o v e re s t im a t io n .

Colquhoun ( l 9 7 l ) ,  w h ile  a g re e in g  t h a t  m ost o f  th e  e v id en ce  s u p p o rte d  

t h i s  r e l a t i o n s h i p ,  d id  however m en tio n  th e  work o f  T hor (1 9 6 2 ) , whose f in d in g s  

seemed t o  p o in t  t o  th e  o p p o s ite  c o n c lu s io n ,  and B lake  (1971 ) , who fo u n d  no 

c o n s i s t e n t  t r e n d  a t  a l l .

The p o s s i b i l i t y  o f  in d iv id u a l  a lp h a  f re q u e n c y  b e in g  th e  m easu rin g  ro d  

f o r  d u r a t io n  e s t im a t io n  h as  r e c e iv e d  c o m p a ra tiv e ly  l i t t l e  s u p p o r t ,  S an fo rd  

( 1971) ,  summing up th e  e x p e rim e n ta l e v id e n c e , s t r e s s e d  th a t  g e n e ra l m e ta b o lic  

f a c t o r s  may be o p e ra t in g  to  cau se  b o th  a lp h a  a c t i v i t y  and  tim e e s t im a t io n  

ch an g e s . He does how ever q uo te  r e s e a r c h  t h a t  s u g g e s ts  t h a t  th e  a lp h a  

f re q u e n c y  may scm etim es be r e l a t e d  t o  p e rfo rm a n c e , a  m a t te r  t o  be d e a l t  w ith  

f u r t h e r  i n  C h a p te r  2 .

W hatever th e  n a tu re  o f  any i n t e r n a l  " c lo c k " ,  th e r e  i s  n e v e r th e le s s  con

s id e r a b l e  e v id e n c e  th a t  an in c re a s e  i n  body te m p e ra tu re  i s  a s s o c ia te d  w ith  an 

a c c e l e r a t i o n  o f  b o th  p e rc e p tu a l  and movement p a ra m e te r s ,  and  a s  F r a i s s e  ( 1964) 

p o in t s  o u t ,  b eca u se  a l l  p h y s io lo g ic a l  p e r i o d i c i t i e s ,  b o th  in n a te  and in d u c e d , 

a r e  g o verned  by  th e  same te m p e ra tu re  r e l a t i o n s h i p ,  t h e i r  r g u l a t i o n  

m echanism s m ust be s im i l a r .  Many m u s ic ia n s ,  in c lu d in g  th e  w r i t e r ,  have 

n o t ic e d  an  appaarent r e l a t i o n s h i p  be tw een  h ig h e r  body te m p e ra tu re  and f a s t e r  

te m p i. W hether t h i s  r e l a t i o n s h i p  i s  s im p le  c a u se  and e f f e c t ,  d ependen t upon
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a common a d d i t i o n a l  f a c t o r  su c h  a s  n erv o u sn ess  o r  in c re a s e d  p u ls e  r a t e ,  o r  

due to  an  a c c e le r a t io n  o f  a  more fundam ental " i n t e r n a l  c lo ck "  h a s  n o t  been  

in v e s t ig a t e d ,  a l th o u g h  H oagland and P e rk in s  ( l9 3 5 )  d id  e s t a b l i s h  t h a t  any 

chem ica l c lo c k  was in d e p en d en t o f  p u ls e  r a t e .  An im p o r ta n t a d d i t i o n a l  

p o in t  i s  t h a t  body te m p e ra tu re  and o th e r  p a ra m e te rs  n o t o n ly  change b e c a u se  

o f  m e d ic a l,  p s y c h o lo g ic a l  o r  en v iro n m en ta l c a u s e s ,  b u t a r e  a l s o  s u b je c t  to  

endogenous f l u c t u a t i o n s  b o th  C irc a d ia n  and o th e rw is e .  T h is  i s  p a r t i c u l a r l y  

r e l e v a n t ,  b o th  f o r  any "c lo c k "  and f o r  th e  w r i t e r ’ s  e x p e r im e n ta l programme 

w here th e  p e rfo rm an ces  ta k e  p la c e  over s e v e r a l  y e a r s ,  and w i l l  b e  d e a l t  w i th  

more f u l l y  i n  C h ap te r  2 .

D u ra tio n  and  Tempo E s t im a t io n  F a c to rs

The i n t e r r e l a t i o n  betw een  d u ra t io n  and tempo has  a l re a d y  b een  much 

ccxomented on . T h is  i n a b i l i t y  t o  s e p a ra te  th e  two may a l s o  b e  se e n  i n  many 

o f  th e  e x p e rim e n ts  su p p o se d ly  concerned  w ith  one o r  th e  o th e r .  F o r  ex am p le , 

th e  ex p e rim e n ts  i n  w hich  s t im u l i  o r  r e p ro d u c t io n s  in v o lv e  s in g l e  d u r a t i o n s ,  

th e  two c l i c k s  bounding  th e  empty d u ra t io n s  o r  th e  b e g in n in g  and  e n d in g  o f  

th e  f i l l e d  d u ra t io n s  a r e  s u c c e s s iv e  e v e n ts  t h a t  may be r e g a rd e d  by th e  s u b je c t  

a s  a  momentary " tem p o ". T hus, th e  f a c t o r s  t h a t  c au se  a  s in g le  d u r a t io n  to  

a p p e a r  lo n g e r  o r  s h o r t e r  may w e ll  have th e  same e f f e c t  on d u r a t io n s  i n  

s u c c e s s io n .

I t  i s  g e n e ra l ly  a g re e d  t h a t  th e  a t t i t u d e  o f  th e  s u b je c t  i s  im p o r ta n t  i n  

e s t im a t in g  d u r a t io n  (e g  Woodrow, 1930 and 1934; F r a i s s e ,  1964) and  i n  

p a r t i c u l a r  t h a t  th e  g r e a t e r  th e  a t t e n t i o n  p a id  to  an i n t e r v a l  th e  lo n g e r  i t  

seems (K a tz , 1906 ; Q u aseb a th , 1924; F r a i s s e ,  1964) .  F a lk  and  B in d ra  ( 1954) 

found  t h a t  a  s t r e s s  s i t u a t i o n ,  cau sed  by th e  p o s s i b i l i t y  o f  an  e l e c t r i c  sh o ck , 

p roduced  o v e r e s t im a t io n ,  and t h a t  o v e re s t im a tio n  d e c re a se d  g r a d u a l ly  i n  

e s t im a t in g  th e  same t a s k  s e v e r a l  tim es  in  s u c c e s s io n .  I t  i s  w o r th  r e c a l l i n g  

h e re  th e  r e s e r v a t io n s  e x p re s se d  a t  th e  b e g in n in g  o f  t h i s  c h a p te r  by R o e d e re r  

( 1973) > c o n c e rn in g  th e  p o s s ib le  w eaknesses in h e re n t  i n  any p s y c h o p h y s ic a l
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ex p erim en t in v o lv in g  re p e a te d  judgem ents o r  p e rfo rm an ces .

O p in ion  i s  d iv id e d  a s  to  w h e th e r th e r e  a re  sex  d i f f e r e n c e s  in  tim e 

e s t im a t io n .  M cDougall ( 1904) ,  Y erkes and Urban (1906) and A xel ( 1924) 

b e l ie v e d  t h a t  women o v e re s t im a te  d u r a t io n  more th a n  men, b u t  more r e c e n t  

w ork s u g g e s ts  e i t h e r  th e  r e v e r s e  (H a r to n , 1 9 3 9 ), o r  t h a t  th e r e  i s  no 

d i f f e r e n c e  betw een men and women in  t h i s  r e s p e c t  ( G i l l i l a n d ,  1943; Smythe 

and G o ld s to n e , 1 9 5 7 ).

V /ith r e g a rd  to  th e  e f f e c t  on tempo e s t im a t io n  o f  changes i n  e x p e r im e n ta l 

s t im u lu s  o r  re s p o n s e ,  th e r e  i s  agreem ent t h a t  l i s t e n i n g  to  o r  r e a d in g  a  t e x t  

seems lo n g e r  th a n  w r i t i n g  i t  (Y erkes and U rban , 1906; S p e n c e r , 1921 ; S w if t 

and McGeoch, 1 9 2 5 ), t h a t  more in te n s e  sounds seem lo n g e r  (Needham, 1935; 

O lè ro n , 1952; H irs c h  e t  a l ,  1 9 5 6 ), t h a t  h ig h e r  sounds a l s o  seem lo n g e r  

(Cohen e t  a l ,  1954) and th a t  changed am bien t c o n d i t io n s  su ch  a s  d i f f e r e n t  

n o is e  l e v e l s  ap p e a r  t o  a f f e c t  a p p a re n t d u r a t io n  (H irsch  e t  a l ,  1956; Hawkes 

e t  a l ,  i 960) .

Meumann ( 1894) n o te d  th a t  empty i n t e r v a l s  d e l im ite d  by more in te n s e  

sounds seem s h o r t e r ,  w h ile  T r i p l e t t  ( l 9 3 l )  found th a t  d e l im i t in g  an  empty 

i n t e r v a l  w ith  sounds o f  h ig h e r  p i t c h  made i t  seem lo n g e r .  M cD ougall ( l9 0 3 )  , 

when in t ro d u c in g  a  lo u d  sound in t o  a  u n ifo rm  s e r i e s ,  cau sed  an  u n d e re s t im a t io n  

o f  th e  i n t e r v a l  fo l lo w in g  and  a l s o  o f te n  a  le n g th e n in g  o f  th e  p re c e d in g  

i n t e r v a l .  I n  h i s  w ork w ith  c h i ld r e n ,  T hackray  ( 1969) o b se rv ed  t h a t  h i s  

s u b je c t s  tap p ed  lo u d e r  and  s o f t e r  r e s p e c t iv e l y  when asked  to  t a p  f a s t  and slow  

b e a t s ,  a n o th e r  c a se  w here f a s t e r  i s  e q u a te d  w ith  lo u d e r  and v ic e  v e r s a .

The e f f e c t  on a p p a re n t d u r a t io n  o f  d iv id in g  th e  i n t e r v a l  t o  be  e s t im a te d  

o r  ad d in g  seme k in d  o f  i n t e r p o l a t i o n  h a s  a l s o  been  c o n s id e re d . I n  th e  f i r s t  

c a s e  th e  p ro ced u re  i s  a k in  to  th e  rh y th m ic  s u b d iv is io n  o f  m u s ic a l  b e a t s  and 

any c o n s i s te n t  d a ta  m ust be  o f  i n t e r e s t .  However, a l th o u g h  B e n u ss i (1913) 

found  t h a t  d iv id e d  f i l l e d  i n t e r v a l s  ap p ea red  s h o r te r  th a n  em pty o n e s , W irth  

( 1937) came to  th e  o p p o s i te  c o n c lu s io n .  Grimm (l9 3 4 ) o b se rv e d  t h a t  ev e n ly
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d iv id e d  i n t e r v a l s  seemed lo n g e r  th a n  i r r e g u l a r l y  d iv id e d  o n e s , w h ile  

A nderson and W h ite ly  (1 9 3 0 ) , w ork ing  w ith  i n t e r v a l s  f i l l e d  w i th  e i t h e r  

rh y th m ic  o r  n o n -rh y th m ic  in t e r p o la t i o n  d is c o v e re d  t h a t  th e  l a t t e r  w ere judged  

lo n g e r .  D ew olfe and Duncan (1959) came t o  th e  c o n c lu s io n  t h a t  th e  more

u n i f i e d  th e  a c t i v i t y  th e  more th e  d u r a t io n  was u n d e re s t im a te d .

F i n a l l y ,  th e  q u e s tio n  o f  anch o r e f f e c t s  m ust he  c o n s id e r e d .  B oth  

Postm an and M i l l e r  (1945) and G oldstone  e t  a l  (1957) found  t h a t  a  r e f e r e n c e  

d u r a t io n  a f f e c t e d  e s t im a t io n  o f  th e  d u r a t io n  o f  o th e r  s t i m u l i .  M ile s  ( l 937) 

n o te d  t h a t  i n  some c a s e s  th e  im m ed ia te ly  p re c e d in g  p e rfo rm a n ce  had a  

p r e d ic ta b l e  e f f e c t  on th e  "m ost s a t i s f a c t o r y "  r a t e .  Thus t h i s  s e c t io n  ends 

w ith  f u r t h e r  ev id en ce  t h a t  th e  e x p e rim e n ta l s i t u a t i o n  i t s e l f  m ust alw ays be 

ta k e n  in t o  a c c o u n t when i n t e r p r e t i n g  any r e s u l t s .

Much o f  th e  above w i l l  p ro v e  to  b e  o f  i n t e r e s t  in  C h a p te r  3 when con

s id e r in g  th e  S t r u c t u r a l  and o th e r  M u sica l F a c to r s  l i k e l y  t o  a f f e c t  tem po.

I t  w i l l  a l s o  l a t e r  b e  shown th a t  th e  tem pi in  p a r a l l e l  e x p e r im e n ta l m u s ic a l 

s i t u a t i o n s  b ehaved  a s  p r e d ic te d  by two o f  th e  above f in d i n g s .

P r e f e r r e d  T app ing  R a te s  (By Com parison)

The d a ta  below  h a s  i n  most c a s e s  been  o b ta in e d  by s u b je c t s  p r e f e r r i n g  

metronome r a t e s  o r  c l i c k s  in  p a i r e d  c o m p a riso n s t-

Vi eYordk^ieee) '̂ NeotrcxL Tempo' Qve. 640 msecs
Wündb̂ S0 6 ) Optimum inberval oÇsuccession 3 0 0  to ̂ 0 0  msecs
Meumann(̂ lB94) 'Preferred Te»v>pê  4 0 0  msecs
W a ll in  o f  ' p r e f s ?  305m secs-l 5  19 r n ^ e c s
Horrell(%93 7) [INo comn/ion prgfs? found, bu.h

most S s consist£.n^

W a llin  (1911) o b se rv ed  t h a t  s u b je c t s  nea jrly  a lw ays had  a  p re fe re n c e  when 

com paxing two tem pi and frcan h i s  s u b je c t s '  i n t r o s p e c t io n  n o te d  th a t  th e  m ost
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f re q u e n t o b je c t io n s  to  slow tem pi in c lu d e d  "d rag g in g "  and " f e e l i n g  o f  

s u sp e n se " , w h ile  to o  r a p id  a  tempo caused  " i r r i t a t i o n " ,  " to o  much e f f o r t  to  

fo llo w "  and " e a r  th r o b " .  The re a s o n s  f o r  p re fe re n c e  may be o f  some 

re le v a n c e  and th e y  in c lu d e  " l e a s t  i r r i t a t i o n " ,  " e a s i e s t  to  f o l lo w " ,

" c o in c id e d  w ith  i d e a l  b e a t  in  h e a d " , "im agined  c lo c k  t i c k i n g " ,  "m ach ineiy"  

and "hammer im ag es" . H a r r e l l  ( l9 3 7 )  found th a t  th e  p r e f e r r e d  tempo c o u ld  

n o t be remembered b e t t e r  th a n  any o th e r ,  and , i n  a  r a th e r  u n u su a l i n v e s t i 

g a t io n ,  F o le y  ( 1940) d is c o v e re d  t h a t  t y p i s t s  and m achine o p e r a to r s  p r e f e r r e d  

f a s t e r  tem pi th a n  d o m estic  s c ie n c e  s tu d e n ts ,  s u g g e s tin g  t h a t  judgem ents o f  

tem p i may b e  a l t e r e d  by c o n d i t io n in g .

The g e n e ra l  b ro a d  agreem ent in  th e  above f ig u r e s  w ith  th e  500 m secs 

r e g io n  i s  i n t e r e s t i n g ,  a s  t h i s  v a lu e  became o f  some s ig n i f i c a n c e  in  th e  

w r i t e r ' s  r e s u l t s .  A part from  su g g e s tin g  t h a t  th e  " n e u t r a l "  colum n o f  th e  

A b so lu te  I n d i f f e r e n c e  In te rv e il  d a ta  a ls o  r e p r e s e n t s  an a s p e c t  o f  p r e f e r e n c e  

by ccxnparison, no f u r t h e r  o b s e rv a tio n s  need be made h e re .

S u b je c t iv e  G roup ing

When a  s e r i e s  o f  u n acc en ted  r e g u la r  s t im u l i  i s  p r e s e n te d ,  m ost s u b je c t s  

te n d  to  g roup  them  s u b je c t iv e ly  and "h ea r"  a c c e n ts  in  g roups o f  tw o, th r e e  o r  

f o u r ,  w ith  d i f f e r e n t  tem pi te n d in g  to  encourage a  c e r t a i n  ty p e  o f  g ro u p in g . 

W ith  e f f o r t  how ever i t  i s  u s u a l ly  p o s s ib le  t o  f o r c e  th e  sp o n tan eo u s  g ro u p in g  

t o  change . The ten d en cy  to  g roup  i s  scm etim es so  s tr o n g  t h a t  i t  i s  p o s s ib le  

t o  ig n o re  o b je c t iv e  i r r e g u l a r  a c c e n ts  and make s u b je c t iv e  r e g u l a r  g ro u p s 

in s te a d  ( V a le n t in e ,  1 9 6 2 ). M ost th e o r ie s  p rop o sed  to  acc o u n t f o r  t h i s  

phenomenon c o n s id e r  th e  g ro u p in g  i s  d e te rm in e d  by th e  "Waves o f  A tte n t io n "  

p re v io u s ly  d is c u s s e d .  In d e e d , much o f th e  d a ta  in  c o n n e c tio n  w ith  U n ita iy  

D u ra tio n  h a s  been  o b ta in e d  by u s in g  t h i s  v e ry  tendency  to  g ro u p  s u b je c t iv e l y .  

T h is  t o p i c ,  t h e r e f o r e ,  l i k e  th e  A b so lu te  I n d i f f e r e n c e  I n t e r v a l ,  i s  c lo s e ly  

r e l a t e d  t o  th e  optimum o r  p r e f e r a b le  U n ita ry  D u ra t io n ,  and e f f e c t i v e l y  l i n k s  

th e  P sycho logy  o f  Time w ith  t h a t  o f  Rhythm, s h o r t ly  to  be d e a l t  w i th .



32

B o lto n  ( 1894) n o te d  t h a t  th e  p r e f e r r e d  group  le n g th  f o r  v a r io u s  r a t e s  

o f  s t im u la t io n  g e n e ra l ly  rem ained  f a i r l y  c o n s ta n t  a t  a  l i t t l e  o v e r 1 seco n d , 

w ith  1 .5 8  seconds g iv e n  a s  th e  maximum p o s s ib le  le n g th  o f  th e  rh y th m ic  u n i t .

T h is  s tu d y  and s e v e r a l  o th e r s  p re v io u s ly  g iv en  su g g e s t t h a t  th e  u s u a l  U pper 

L im it o f  U n ita ry  D u ra tio n  i s  o f  th e  o rd e r  o f  2 o r  3 se c o n d s , w ith  any optimum 

v a lu e  p ro b ab ly  n o t f a r  from  B o l to n 's  su g g e s te d  v a lu e . B ecause o f  th e  m ethods 

u se d  in  many c a s e s ,  th e s e  f ig u r e s  may a l s o  r e p r e s e n t  th e  maximum and  m ost 

fa v o u ra b le  s u b je c t iv e  g roup  le n g th s  r e s p e c t iv e l y .  In  t h i s  c o n n e c tio n  i t  i s  

i n t e r e s t i n g  th a t  P r a i s s e  (1956) fo u n d  th a t  'thythm " d is a p p e a re d  when th e  

i n t e r v a l  betw een two sounds was g r e a t e r  th a n  2 seco n d s .

W ith r e g a rd  to  th e  r a t e  and  th e  number o f  e lem en ts  i n  a  g ro u p . M in er (1903) 

fo u n d  no r e l a t i o n s h ip  and c o n s id e ra b le  i n t e r  and i n t r a - i n d i v i d u a l  v a r i a t i o n s .  

H a r r e l l  (1 9 3 7 ), a l th o u g h  f in d in g  no g e n e ra l  p r e f e r r e d  r a t e s  f o r  a  p a r t i c u l a r  

g ro u p in g , n o ted  t h a t  m ost i n d iv id u a l s  w ere f a i r l y  c o n s i s te n t  in  t h e i r  c h o ic e  

and  th a t  on average  th e  p r e f e r r e d  r a t e  and tem pora l le n g th  o f  th e  g ro u p  

in c re a s e d  w ith  th e  number o f  e le m e n ts  in  i t .  A gain th e  d a ta  i s  n o t  to o  

in c o n s i s t e n t  w ith  B o l to n 's  p r e f e r r e d  g roup  le n g th ,  a l th o u g h  th e  g iv e n  a v e ra g e  

g roup  le n g th s  mask w ide in d iv id u a l  d i f f e r e n c e s ; -

G rouping  i n  Twos: 63O m secs

T h re e s : 790 m secs

F o u rs : 970 m secs

F iv e s  : 1 ,1 4 0  m secs

S ix e s :  1 ,2 9 0  m secs

H a r r e l l  a l s o  n o te d  t h a t  i t  was more common t o  g roup  i n  f o u r s  th a n  i n  

th r e e s  and tw os, and o f  th e  n in e  s u b je c t s  in  h i s  ex p erim en t who a l s o  to o k  p a r t  

i n  a  p re v io u s  ex p erim en t by D unlap ( 1934) in v o lv in g  p r e f e r r e d  ta p p in g  r a t e s  in  

t h r e e s ,  o n ly  one had  a  ta p p in g  p r e f e r e n c e  s im i la r  to  th e  r a t e  m ost co n d u c iv e  

t o  a  t r i p l e  m etre  s u b je c t iv e  rhythm .

C e r ta in  m isc e lla n e o u s  r e l a t e d  o b s e rv a t io n s  a r e  aJ-so o f  i n t e r e s t .
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Y/oodrow ( 1911) found  th a t  p i t c h  h a s  l i t t l e  e f f e c t  on s u b je c t iv e  rhy thm , and 

T hackray  (1969) n o te d  th e  tendency  o f  lo n g  to n e s  to  s u b d iv id e  i n  th e  mind i n  

a d d i t io n  to  t h a t  o f  s h o r te r  ones t o  g roup . M ost m u s ic ia n s  a r e  a l s o  f a m i l i a r  

w i th  th e  a g o g ic  a c c e n t -  th e  s u b je c t iv e  s t r e s s  cau sed  by th e  r e l a t i v e  

le n g th e n in g  o f  any n o te .  The s u b je c t iv e  m e t r ic a l  i n t e r p r e t a t i o n  o f  an 

o b je c t iv e  d u p le  s t im u lu s  has a l s o  b een  s tu d ie d .  W a llin  ( l9 1 l )  found  th e  

dom inant s u b je c t iv e  p a t t e r n  to  be th e  t ro c h e e  and t h i s  was con firm ed  by 

Y/oodrow ( 1951) i f  th e  r a t e  was m o d e ra te ly  s low . I n  g e n e r a l ,  Woodrow n o te d ,

a  r e g u la r ly  r e c u r r in g  a c c e n t e x e r t s  a  g ro u p -b e g in n in g  e f f e c t ,  w hereas a

r e g u la r ly  r e c u r r in g  lo n g e r  d u ra t io n  h a s  a  g ro u p -e n d in g  e f f e c t .

The p ro b a b le  r e l a t i o n s h i p  betw een  S u b je c tiv e  G rouping  and Tem poral U n ity  

h a s  a l re a d y  b een  commented on. I n  a d d i t io n ,  d e s p i t e  th e  e v id en ce  o f  H a r r e l l  

( 1937) ,  i t  i s  n o t u n re a so n a b le  to  su g g e s t a  p o s s ib le  r e l a t i o n s h i p  betw een  any 

in d iv id u a l  p r e f e r r e d  r a t e  f o r  s u b je c t iv e  g ro u p in g  i n  tw o s , th r e e s  o r  f o u r s  and 

o th e r  form s o f  p re fe re n c e  in  th o se  m e tre s .  T h is  m ust rem a in  an a re a  f o r  

s p e c u la t io n  how ever a s  S u b je c tiv e  G rouping p la y e d  n e i t h e r  a  d i r e c t  n o r  

i n d i r e c t  p a r t  i n  th e  e x p e rim e n ts .

The N a tu re  o f  Rhythm

In  C h a p te rs  1 and 2 i t  i s  to  be  u n d e rs to o d  t h a t  th e  w r i t e r ,  in  common 

w i th  most a u th o rs  q u o te d , w i l l  use th e  term  "Rhythm" p r i n c i p a l l y  in  c o n n e c tio n  

w ith  re s p o n s e ,  a c t io n ,  r e g u la r  p u l s a t io n  o r  m e t r i c a l  d i v i s i o n .  I f  a  more 

m u s ic a l d e f i n i t i o n  i s  in te n d e d , th e  t e x t  w i l l  make i t  c l e a r .

As th e  o b je c t iv e  a s p e c ts  o f  rhythm  and rh y th m ic  a c t io n  i n  re sp o n se  and

i n i t i a t i o n  can n o t r e a l l y  be d iv o rc e d  from  th e  p e r c e p t io n  o f  rhy thm , th e  

d iv i s i o n  o f  m a te r ia l  betw een t h i s  and th e  fo l lo w in g  s e c t i o n  h a s  som etim es been  

made a r b i t r a r i l y .

Many and  v a r ie d  have been  th e  s ta te m e n ts ,  d e f i n i t i o n s  and th e o r i e s  

c o n c e rn in g  rhythm

'Rhythm i s  an  em otion d is c h a rg in g  i t s e l f  i n  o rd e re d  m oves. '
(S m ith , 1900)
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’Rhythm i s  n e v e r  a  f a c t  o f  p e rc e p t io n  a lo n e ,  b u t  e s s e n t i a l l y  
in v o lv e s  an  a c t iv e  a t t i t u d e  on th e  p a r t  o f  th e  a p p e rc e iv in g  
s u b j e c t . ’

(M cD ougall, 1902a)

M cD ougall's  b e l i e f  t h a t  rhy th m ic  re sp o n se s  w ere b a se d  on th e  p r im i t iv e  

r a t e  o f nerv o u s d is c h a rg e  h as  a lre a d y  been  n o te d  in  c o n n e c tio n  ^vith th e  

I n t e r n a l  C lo c k , and a  much more r e c e n t  a u th o r  e x te n d s  th e  i d e a : -

'T he rhythm s te n d  to  sp re a d  to  a lm o st ev e ry  o th e r  c o n c u r re n t  
a c t i v i t y .  One f a l l s  in  s te p  w ith  a  b an d , te n d s  t o  b r e a th e  and 
even to  sp eak  i n  tim e  w ith  th e  rhythm . The a l l  p e rv a s iv e n e s s  o f  
th e  rh y th m ic  d is c h a rg e  i s  shovn by th e  g r e a t  d i f f i c u l t y  o f  
l e a r n in g  to  m a in ta in  two rhythm s a t  o n ce , a s  i n  t h r e e  a g a in s t  fo u r  
w ith  th e  two h a n d s . The p o in ts  t o  be em phasized  h e re  a r e  th e  
w id e sp re a d  e f f e c t s  o f  th e  rh y th m ic  d is c h a rg e  i n d i c a t i n g  th e  
in v o lv em en t o f  a lm o st th e  e n t i r e  e f f e c t o r  sy s tem , th e  c o n c u r re n t  
a c t io n  o f  th e  d i f f e r e n t  rhy th m ic  sy s te m s , and th e  im p o s i t io n  o f  
th e  r a t e  upon b o th  th e  i n i t i a t i o n  and speed  o f  m ovem ent.'

(L a sh le y , 1951 )*

F a r  more w r i t e r s  have ta k e n  a  m otor v iew  o f  rhy thm . S tum pf ( l  883) 

b e l ie v e d  t h a t  o u r  s e n s e  o f  rhythm  was e s s e n t i a l l y  d ev e lo p ed  in  c o n n e c tio n  w ith  

th e  movements o f  lo c o m o tio n . Wundt ( l8 8 6 ) and P a t t e r s o n  ( l 9 l 6 )  a l s o  r e l a t e d  

rhythm  to  w a lk in g , a l th o u g h  th e  l a t t e r  found  t h a t  i n  no c a s e s  was th e  chosen  

ta p p in g  r a t e  th e  same a s ,  o r  a  s im p le  f r a c t i o n  o r  m u l t ip le  o f  w a lk in g  o r  o th e r  

movements. T here  i s  no d oub t th a t  p e r io d i c i t y  i s  a  fu n d am e n ta l a s p e c t  o f  

rhythm  and t h a t  r e g u la r  movements in  b o th  s t im u lu s  and r e s p o n s e  c o n t r ib u te  

g r e a t ly  to  p le a s u r e  i n  m u s ic , d a n c in g , m arch ing  and o th e r  a c t i v i t i e s  (M cD ougall, 

1 9 0 2 a). I n  t h i s  r e s p e c t  O a tle y  and Goodwin ( l9 7 l )  made th e  i n t e r e s t i n g  

s u g g e s tio n  th a t  th e  rh y th m ic  p r o p e r t i e s  o f  m usic a re  p le a s a n t  b eca u se  o f  t h e i r  

p o t e n t i a l  f o r  e n t r a in in g  b r a in  rhy th m s. A lso , when sy m p a th e tic  re s p o n s iv e  

movements a r e  i n h i b i t e d  th e y  a p p e a r e lsew h ere  i n  th e  body o r  a s  m o to r o r  

v i s u a l  im ages (M in er, 1 9 0 3 ). S q u ire  ( l 9 0 l ) ,  how ever, q u a l i f i e s  t h i s  i n  a  

d i r e c t i o n  r e l e v a n t  to  t h i s  s tu d y  by a s s e r t i n g  th a t  th e  " n a t u r a l  r a t e  o f  th e  

in d iv id u a l"  i s  th e  b a s i s  o f  p le a s a n tn e s s  i n  rhy thm . P e rh a p s  th e  p le a s u r e ,  

e f f i c i e n c y  and economy o f  e f f o r t  p eo p le  once found in  w o rk -so n g s  and s e a -  

s h a n t ie s  a s  th e y  moved i n  r e g u la r  u n iso n  c o n t r a d i c t s  th e  in d i v id u a l  " n a tu r a l  

r a t e "  c o n ce p t b u t  i t  c e r t a i n l y  adds c red en ce  to  th e  fo llo v /in g  s t a t e m e n t ; -

1, P.39.
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'T he  o r ig in  o f  rhythm  as  B ûcher h a s  su g g e s te d  was i n  form s o f  
c o n c e r te d  work w hich  r e q u ir e d  blow  on blow . T h a t i s  p o s s ib ly  
th e  g e n e t ic  re a so n  why th e  b e a t ,  th e  b low , i s  th e  p rim ary  th in g  
i n  th e  rhythm  c o n s c io u s n e s s .  I n  a l l  form s o f  a c t i v i t y  w here a  
rhythm  i s  r e q u i r e d ,  th e  s t r o k e ,  th e  b low , th e  im pact i s  th e  th in g ;  
a l l  th e  r e s t  i s  b u t c o n n e c tio n  and  p r e p a r a t i o n . '

( s t e t s o n ,  1905)

The Movement C ycle  o f  any rhythm  t h a t  S te ts o n  goes on t o  d e s c r ib e  w i l l

b e  d is c u s s e d  in  C h ap te r 2 , b u t th e  r e l a t i o n s h i p  o f  t h i s  c y c le  to  rhythm  and

th e  Rhythm ic U n it Group i s  however r e l e v a n t  h e r e ; -

' I f  th e  b a s i s  o f  rhythm  i s  to  b e  found in  m u scu la r s e n s a t io n s
r a th e r  th a n  in  th e  supposed  a c t i v i t y  o f  some s p e c ia l  "m en ta l"  
f u n c t io n ,  th e  n a tu re  o f  th e  movement c y c le  in v o lv e d  i s  o f  th e  
g r e a t e s t  i n t e r e s t . '

( s t e t s o n ,  1903)

'One may say  t h a t  th e  u n i t  g roup  i s  th e  form  in  w hich th e  v a r io u s  
m u s c le - s e ts  and  segm ents o f  a  lim b o r  o rgan  can  a l l  work to g e th e r  
f r e e l y  and e a s i l y  i n  a  s in g le  movement c y c le .  '

( s t e t s o n ,  1905)

Sw indle (1913) drew a t t e n t i o n  t o  th e  f a c t  t h a t  b io l o g ic a l  c o n d i t io n s  

su ch  as two h a n d s , f e e t  and two s id e s  o f  th e  body g e n e ra l ly  fa v o u r  th e  

developm ent o f  th o s e  rhythm s u s u a l ly  c o n s id e re d  i n s t i n c t i v e ,  b u t found  t h a t  

g roups o f  5 ,  I t  11 and  13 c o u ld , w ith  t r a i n i n g ,  e v e n tu a lly  b e  perfo rm ed  w ith  

a s  much e a se  and a c c u ra c y  a s  g roups o f  2 o r  3» H is work l e d  him to  a s s e r t

t h a t  rhythm  i s  a c q u ire d ,  n o t i n h e r i t e d ,  and i n  th e  developm ent o f  a  rhy thm

t h e  m otor a c t i v i t y  o f  th e  s k e l e t a l  m usc les p la y s  th e  m ost im p o r ta n t  r o l e .

T h is  id e a  i s  b eh in d  th e  fo llo w in g  d e f i n i t i o n ; -

'T he f a c t  th a t  th e  b a s i s  o f  rhy thm  i s  m otor r e s p o n s e ,  and th a t  t h i s
m otor re sp o n s e  i s  p e r io d ic  i n  i t s  n a tu r e ,  and s i m i l a r  to  th e
pendulum in  i t s  movement, le a d s  t o  th e  t h e s i s  t h a t  rhy thm  may be 
d e f in e d  a s  th e  e x p e r ie n c e  a r i s i n g  from  th e  p e r io d i c ,  p e n d u la r ,  
r e f l e x  re sp o n se  o f  c h a r a c t e r i s t i c  o rg an s to  o b je c t iv e  s t i m u l a t i o n . '

( I s a a c s ,  1920)

B oth I s a a c s  and  M cDougall ( l9 0 2 a )  n o te d  t h a t  th e  s t im u lu s  r a t e  and 

re sp o n se  r a t e  co u ld  be in d e p e n d e n t, and P h i l ip p e  ( l9 l9 )  found  t h a t  a  

v o lu n ta ry  rhythm  may be a f f e c t e d  by th e  in v o lu n ta ry  rhy thm s o f  b r e a th in g ,  

p u ls e  o r  s k e l e t a l  m u sc le s . I n  c o n n e c tio n  w ith  t h i s ,  S h e r r in g to n  ( l 9 0 6 ) , i n  

h i s  ex p erim en ts  w ith  th e  dog s c r a tc h  r e f l e x ,  d is c o v e re d  t h a t  th e  r a t e  o f  

movement was a ls o  f r e q u e n t ly  in d e p en d en t o f  th e  s t im u lu s .
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Sachs ( 1 9 5 3 however rem inds us t h a t  a l th o u g h  rhythm  and b o d ily  m otion  

a c t  and r e a c t  on one a n o th e r ,  a  p u re ly  m otor v ie w , in  w hich  rhythm  depends 

d i r e c t l y  on m u sc les  and s in ew s , can n o t b e  h e l d : -

* P l a t o ,  tvfo and a  h a l f  th o u san d  y e a r s  a g o , was a l re a d y  aw are o f  
th e  ab sen ce  o f rhythm  i n  a n a rro w e r s e n s e  from  th e  l i v e s  o f  
a n im a ls ,  a l t h o u ^  t h e i r  b o d ie s  a r e  f u n c t io n a l ly  s im i l a r  to  o u r s .
Man i s  th e  f i r s t  an im al to  dom inate  rhythm  . . . Man does n o t 
fo llo w  a  body-made rhythm  in  b l i n d  p a s s i v i t y .  He h im s e lf ,  on th e  
c o n t r a r y ,  c r e a te s  th e  law  o f  rhythm  and f o r c e s  i t  upon th e  m otion  
o f  h i s  body in  w alk  and  d a n c e , in  work and p la y .  M usic and p o e try  
a c c e p t  t h i s  law  to  a  g r e a t e r  o r  l e s s e r  d e g re e ,  ac c o rd in g  to  t h e i r  
g r e a t e r  o r  l e s s e r  n e a rn e s s  to  b o d ily  m otion .*

A lthough  th e  p re s e n t  w r i t e r  a c c e p ts  th e  ab o v e , a g re e in g  t h a t  rhythm  ( o r  

tempo) i s  n o t s o le l y  d e te rm in ed  by m otor p r o c e s s e s ,  th e  e x p e r im e n ta l ev id en ce  

g iv e s  some s u p p o r t to  th e  h y p o th e s is  t h a t  each  t o t a l  m o to r/m e ch an ica l 

p e rfo rm in g  s i t u a t i o n  g iv e s  r i s e  t o  a  s e r i e s  o f  a v a i l a b l e  tem pi f o r  every  

i n d i v id u a l .

D e s p ite  th e  undoubted  and o b v io u s im p o rtan ce  o f  p e r i o d i c i t y  in  rhythm , 

G lyn ( 1934) makes th e  s u b t le  p o in t  th a t  th e  r e g u l a r i t y  i s  p a r t l y  n e c e s s a ry  i n  

o r d e r  to  a p p r e c ia te  r e l a t io n s h ip s  to  o r  d e p a r tu r e s  from  i t : -

*The law  o f  th e  u n io n  o f  s t r i c t  and f r e e  form  i s  t h a t  r e l a t i o n s  
e s t a b l i s h e d  by s t r i c t  form  s h a l l  be s u f f i c i e n t l y  p e r c e p t ib le  
th ro u g h  th e  in e x a c t  r e l a t i o n s  o f  f r e e  form . '

She a l s o  makes th e  i n t e r e s t i n g  s u g g e s tio n  t h a t  th e r e  a re  s im u lta n e o u s

in d e p en d en t rhy thm s o f  tem po, p i t c h ,  key d i r e c t i o n ,  f o r c e  and c o lo u r ,  and

a l s o  an u n d u la to ry  w a v e - lik e  rhy thm  ( a c c e le r a t in g  and r e ta r d in g )  t h a t  can 

a f f e c t  them a l l .  F u r th e r  su p p o r t f o r  l e s s  em phasis on s t r i c t  r e g u l a r i t y  i n  

any d e f i n i t i o n  o f  rhythm  comes from  M cDougall ( 1902b) who a f f irm e d  t h a t  i t  i s  

p r o p o r t io n ,  n o t  p e r i o d i c i t y ,  t h a t  i s  e s s e n t i a l  to  rhy thm , W a llin  ( l 9 1 l ) ,  who 

c o n s id e re d  i n t e n s i t y  d i f f e r e n c e s  to  b e  more im p o rta n t th a n  a b s o lu te  

r e g u l a r i t y ,  Fox-S trangw ays (l9 2 9 ) , who a s s e r t e d  t h a t  rhy thm  i s  s im p ly  "flow " 

and a  p u t t i n g  o f  two th in g s  t o g e th e r ,  S c h o le s  ( l9 3 8 ) w i th  h i s  comment t h a t

o u r  d e s i r e  t o  h u rry  and l i n g e r  w i th in  a  b a s i c  speed  s u g g e s te d  l i f e  in s te a d  o f

m echanism , and  M cLaughlin ( l9 7 0 )  who drew a t t e n t i o n  to  th e  n e c e s sa ry  tim e

l.P P .3 7 /8 .
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te n s io n s  c r e a te d  by d is tu rb a n c e s  o f  o u r in b o rn  s e n se  o f  tem po and r e g u la r  

b e a t  d iv i s io n .  The w r i t e r  a g re e s  w ith  S eash o re  (193.8) who w ro te  t h a t  

p e r io d i c i t y  a lo n e  i n  m usic h a s  no rhy thm ic  s ig n i f i c a n c e ;  i t  i s  th e  i n t e r n a l  

s t r u c t u r e  o f  th e  m easu res t h a t  c r e a te s  rhy thm , and th e  f e e l i n g  o f  p ro g re s s io n  

tow ards an  a c c e n tu a l  g o a l o r  th e  end o f  a  p h ra se  w ith  i t s  a s s o c ia t e d  b u i l d  up 

o f  te n s io n  on ap p ro ach  and r e l a x a t i o n  on a r r i v a l . Ho\7ever, p e r i o d i c i t y  o f  

some k in d  m ust be im p o r ta n t ,  f o r  w here no m e tr ic a l  s t r u c t u r e  i s  o b je c t iv e ly  

p r e s e n t  we p ro v id e  o u r  own by s u b je c t iv e ly  " h e a r in g "  a c c e n ts  and g ro u p s .

The r e l a t i o n s h ip  betw een  S u b je c t iv e  Groups and a  p o s s ib le  Wave o f  A t te n t io n  

h a s  a lre a d y  been  d is c u s s e d ,  and th e  f u r t h e r  a p p l i c a t io n  o f  any su ch  wave to  

rhythm  g e n e r a l ly  h as  been  made by W a llin  (1 9 0 1 ) , who s u g g e s te d  "m e n ta l b e a ts "  

a s  a  p o s s ib le  v e h ic le  f o r  rh y th m , and P u f f e r  (1 9 0 5 ) , who s t a t e d  t h a t  m u s ic a l 

rhythm  depends on th e  le n g th  o f  th e  " a t t e n t i o n  w ave". D u n lap  (1911) made 

th e  p o in t  even  more c l e a r ly  by a s s e r t i n g  th a t  th e  rh y th m ic  u n i t  g ro u p  i s  a  

s h o r t  s u c c e s s io n  o f  s t im u l i  w hich  produce on us th e  e f f e c t  o f  a l l  e x i s t i n g  

to g e th e r  i n  a  s in g le  p ro lo n g e d  moment o r  s in g le  "now". The rh y th m ic  u n i t  

g roup  o f  S te t s o n ,  b a s e d  on th e  Movement C y c le , and  t h a t  o f  D u n la p , b a se d  on 

U n ita iy  D u ra t io n ,  may w e ll  b e  th e  p h y s io lo g ic a l  and  p s y c h o lo g ic a l  a s p e c t s  o f  

th e  same b a s ic  phenomenon.

The fo llo w in g  w r i t e r s  a l s o  ta k e  a  more p s y c h o lo g ic a l  v iew  o f  rh y th m ;-

' . . . th e  im p re s s io n  o f  p ro p o r tio n  betw een th e  d u r a t io n s  o f  th e  
s e v e r a l  e v e n ts  o r  g roups o f  e v e n ts  o f  w hich th e  seq u en ce  i s  
composed.*

(S o n n e n sc h e in , i n  N u ru l la h ,  192?)

*To convey th e  f e e l i n g  o f  rhythm  i t  i s  n e c e s s a ry  t h a t  th e  e le m e n ts  
i n  a  p e r io d ic  s u c c e s s io n  sh o u ld  fo llo w  one a n o th e r  a t  su c h  a  r a t e  
th a t  th e  f i r s t  s h a l l  n o t have f a l l e n  o u t o f  c o n s c io u s n e s s  b e fo re  
th e  second  a p p e a rs  ; and th a t  th e  i n t e r v a l s  o f  tim e  b e tw een  th e  
tvfo s u c c e s s iv e  e lem en ts  s h a l l  n o t be so  s h o r t  t h a t  th e  m ind i s  
u n ab le  t o  in d i v id u a l i s e  each  o f th e  e le m e n ts .*

(McEwen, 1912)

S eash o re  ( l9 3 8 ) ' gave th e  fo llo w in g  d e f i n i t i o n  o f  rh y th m :-

* . . .  an  i n s t i n c t i v e  d i s p o s i t i o n  t o  g roup  r e c u r r e n t  s e n s e  
im p re s s io n s  v iv i d ly  and  w ith  p r e c i s i o n ,  m a in ly  by  tim e  o r  
i n t e n s i t y ,  o r  b o th ,  i n  su ch  a  way a s  to  d e r iv e  p le a s u r e  and 
e f f ic ie n c y  t h r o u ^  th e  g ro u p in g . '

1, P.339.
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H is l i s t  o f  th e  e f f e c t s  o f  rhythm  in c lu d e s  s e v e ra l  t h a t  a r e  o f  

i n t e r e s t .  Rhythm :-

F av o u rs  p e r c e p t io n  by g ro u p in g .

A d ju s ts  th e  s t r a i n  o f  A t te n t io n .  We a c q u ire  a  f e e l i n g  o f  e a s e ,  

power and a d ju s tm e n t when th e  m easure f i t s  th e  a t t e n t i o n  w ave.

G ives a  f e e l i n g  o f  pow er. I t  c a r r i e s  in t o  th e  f u tu r e  and r e s u l t s  

in  a  m otor a t t i t u d e  o r  p r o je c t io n  o f  th e  s e l f  in  a c t io n  so  t h a t  

one must f e e l  one i s  " a c tin g "  i t  -  an e x h ib i t io n  o f  th e  p r in c i p l e  

o f  em pathy.

E n ab les  movements to  b e  fo re s e e n  and  even f o r e f e l t ,  a s  rhy thm ic  

p e r io d i c i t y  i s  i n s t i n c t i v e .

S t im u la te s  and l u l l s .  I n  d an c in g  and m arch ing , a f t e r  th e  i n i t i a l  

s t im u la t io n  to  a c t i o n ,  th e re  i s  a  p le a s u ra b le  a d ju s tm e n t and 

o b l iv io u s n e s s  o f  e f f o r t . ^

F i n a l l y ,  H enkin (1955) i d e n t i f i e d  two c l e a r  c u t  and in d e p en d en t f a c t o r s  

i n  m usic -  melody and  rhy thm , l a t e r  f in d in g  them  to  be in d e p e n d e n t m a th em ati

c a l l y  and p s y c h o lo g ic a l ly ,  and  T hackray  (1969) i n  h i s  s tu d y  o f  R iy thm ic  

A b i l i t y ,  l i s t e d  e ig h t  s u b s id ia r y  co n cep ts , a s s o c ia t e d  w ith  rh y th m : p u l s e ,

tem po, num ber, t im in g ,  d u r a t i o n ,  lo u d n e s s ,  m e tre  and jh r a s i n g .

Rhythm ic P e rc e p t io n  T h e o r ie s

Most th e o r ie s  may be  grouped u n d er one o f  th r e e  m ain h e a d in g s . They 

may be d e a l t  w ith  q u i t e  b r i e f l y  a s  much o f th e  b a s ic  g round  h a s  been  co v ered  

above : -

(a )  M ental A c t i v i ty  o r  I n s t i n c t i v e  T h e o r ie s

Although Meumann ( 1894) was an e a r ly  s u p p o r te r , th e  I n s t in c t iv e  

Theory had i t s  most i n f l u e n t i a l  proponent in  C. Seashore (1 9 3 8 ), whose view  

i s  made c le a r  in  th e  q u o ta tio n  g iven  in  th e  p rev io u s  s e c t io n .  Many l a t e r  

com m entators, in c lu d in g  Lundin (196?) , c o n s id e r th e  th eo ry  m e n ta l i s t ic  and 

c o n tra ry  to  th e  f a c t s .

1 , Seashore(1938) pp.140-145.
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(b ) P h y s io lo g ic a l  T h e o rie s

These stem  from  McDougall ( l9 0 2 a ) ,  who b e l ie v e d  th a t  rhythm  m ust 

be  c o r r e l a t e d  w ith  some in t e r n a l  n e rv o u s  o r  p h y s io lo g ic a l  mechanism f o r  th e  

im p re s s io n  o f  rhythm  to  a r i s e .  I s a a c s  (1920) a l s o  s t r o n g ly  su p p o r ts  th e  

p h y s io lo g ic a l  th e o ry  o f  rhythm , and L a sh le y  (1 9 5 1 ) , from  th e  q u o ta t io n  g iv e n  

e a r l i e r ,  ap p ea rs  to  ta k e  a  s im i la r  v iew .

(c )  M otor T h e o r ie s

S u p p o r te rs  o f  th e s e  take  th e  g e n e ra l  v iew  t h a t  rh y th m ic  re sp o n se  i s  

d ependen t on th e  a c t io n  o f th e  v o lu n ta ry  m u s c le s , and  n o t th e  in v o lu n ta ry  

p h y s io lo g ic a l  rhy thm s a s s o c ia te d  w ith  th e  p re v io u s  t h e o r i e s .  U n f o r tu n a te ly ,  

some a u th o r s ,  w h ile  s u p p o r tin g  a  m otor th e o r y ,  c o n fu se  th e  is s u e  by r e f e r r i n g  

b o th  t o  m otor and t o  p h y s io lo g ic a l  a c t i v i t y .  N e v e r th e le s s ,  th e o r i e s  o f  t h i s  

ty p e  a r e  th e  most g e n e r a l ly  a c c e p te d  to d a y .

An e a r ly  w r i t e r  p o in t s  th e  way tovrards a  m o to r th e o ry  : -

' I t  i s  d o u b tfu l  i f  a  rhythm  i s  r e a l l y  p e rc e iv e d  b e fo re  a  c e r t a i n  
deg ree  o f  f a c i l i t y  o r  s k i l l  i n  th e  movement i s  a t ta in e d .*

(S m ith , 1900)

S te ts o n  ( 1905) ,  how ever, was th e  f i r s t  to  p ro p o se  a  M otor T heory and 

s t a t e d  t h a t  we p e rc e iv e  rhythm  a s  such  b e c a u se  we have b o d i ly  m ach inery  t h a t  

can  be t r a i n e d  to  r e a c t .  L a te r  he a f f irm e d  t h a t  o u r s e n s e  o f  rhythm  c o u ld  

n o t be e x p la in e d  i n  te n n s  o f  judgem ents o f  tim e i n t e r v a l s :  th e  c o n c e p tio n  o f

a  rh y th m ic  u n i t -g ro u p  a s  an  o rg a n is e d  g roup  o f  movements whose c o n d i t io n s  a r e  

m u scu la r came n e a r e r  to  th e  f a c t s  ( S te t s o n  and T u t h i l l ,  1 9 2 3 ). T i tc h e n e r  

( 1910) a s s o c ia te d  rh y th m ic  p e rc e p t io n  w ith  k i n a e s t h e t i c  s e n s a t io n s  due to  

c o n t r a c t io n s  in  th e  m id d le  e a r ,  and W eld ( l9 1 2 )  b e l ie v e d  th e  p e r c e p t io n  o f  

any m usic f e a tu r e  was a s s o c ia te d  w ith  m in u te  m u sc u la r  a d ju s tm e n t o r  d e l i c a t e  

c o n t r a c t io n ,  w hich  th e  l i s t e n e r  o n ly  n o t i c e s  a f t e r  i n t e n s iv e  in t r o s p e c t io n .  

Ruckmick ( l9 1 3 ) ,  a n o th e r  p io n e e r  i n  th e  developm ent o f  th e  th e o ry  a f f irm e d  : -

* K in a e s th e s is  was e s s e n t i a l  f o r  th e  e s ta b l is h m e n t  o f  a  rh y th m ic a l 
p e r c e p t io n .  That p e r c e p t io n ,  once e s t a b l i s h e d  how ever, rhythm  
m igjit be c o n s c io u s ly  c su rr ie d , i n  th e  ab sen ce  o f  any s o r t  o f  
k in a e s t h e s i s ,  by a u d ito ry  o r  v i s u a l  p ro c e s s e s .*
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’K in a e s th e s is  on th e  a c c e n t i s  more in te n s iv e  and i s  f e l t  a s  
s t r a i n  o r  t e n s io n ,  w h ile  k in a e s th e i s  on th e  n o n -a c c e n t i s  l e s s  
in te n s iv e  and i s  f e l t  a s  r e l a x a t i o n . *

F u r th e r  su p p o r t f o r  th e  m otor th e o ry  comes from  V ernon (1935)> who 

in c lu d e d  c e r t a i n  G e s ta l t  p r in c i p l e s  in  h i s  view  and added t h a t  m u s ic a l 

p e rc e p t io n  d ev e lo p s  f a r  more r a p id ly  among in s t r u m e n ta l i s t s  f o r  whom m usic  

i s  a m a t te r  o f  m u scu la r perfo rm ance  th a n  in  th o se  f o r  whom m usic rem a in s  

c h i e f ly  c o g n i t iv e  and e m o tio n a l. Thackray (1969) who found  s t r o n g  s u p p o r t 

f o r  th e  th e o ry  in  h i s  work w ith  c h i ld r e n ,  a l s o  n o te d  t h a t  many p h y s ic a l  

e d u c a tio n  and  dance s tu d e n ts  w ere in c l in e d  to  p e rc e iv e  rhythm  in  a  p u re ly  

v i s u a l  way. In  a d d i t io n ,  r a t h e r  s u r p r i s in g ly ,  th e r e  was no s p e c i a l l y  h i ^  

c o r r e l a t i o n  betw een  rhy ttim ic  p e rc e p t io n  and rh y th m ic  p e rfo rm a n c e .

A m o to r v iew , r a t h e r  more o v e r t ly  p h y s ic a l ,  was ta k e n  by  D al c ro z e  (1921) , 

who founded th e  sc h o o l o f  eu rh y th m ies  t h a t  became p o p u la r  i n  th e  n in e te e n  

tw e n t ie s  : -

’By means o f  movements o f  th e  w hole body , we may e q u ip  o u r s e lv e s  
t o  r e a l i s e  and p e rc e iv e  rh y th m s .’

Even h e  r e f e r r e d  to  p h y s io lo g ic a l  p ro c e s s e s  such  a s  h e a r t  b e a t  and  

r e s p i r a t i o n  i n  c o n n e c tio n  w ith  rh y thm ic  re s p o n s e s ,  b u t h i s  in c lu s io n  o f  th e  

im p o rtan ce  o f  a  r e g u la r  g a i t  and  v o lu n ta ry  movements make him one o f  th e  

s t r o n g e s t  s u p p o r te r s  o f  a  m oto r th e o ry .

E x p e rim e n ta l work a p p a re n tly  r e f u t in g  th e  m oto r th e o ry  comes from  

Renshaw (1 9 3 2 ) . He found  t h a t  s u b je c ts  who so u g h t to  im prove t h e i r  a u d i to r y  

d i s c r im in a t io n  by ta p p in g  hands o r  f e e t  made p o o re r  judgem ents th a n  th o s e  who 

rem ained  a l e r t  y e t  im m obile . G e n e ra lly , hov/ever, i t  i s  th e  M otor T heory  

t h a t  h a s  r e c e iv e d  th e  most su p p o rt and t h i s  i s  n o t s u r p r i s in g  i n  v iew  o f  th e  

common te n d en cy  among m u sic ia n s  to  make e x p l i c i t  o r  i m p l i c i t  s y m p a th e tic  

movements v/hen l i s t e n i n g  to  o r  r e c a l l i n g  m u sic . ^

F i n a l l y , two in d iv id u a l  p o in ts  o f  v iew  m ust be  m e n tio n ed . P r a i s s e  

( 1948) p u t fo rw ard  a  com plex th e o ry  in  # i i c h  d i f f e r e n t  l e v e l s  o f  rh y th m ic  

a c t i v i t y  a r e  p o s tu la te d ,  and L undin  (19&7) c o n s id e re d  rhy thm  was a  l e a r n e d
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re sp o n se  o f  th e  w hole o rgan ism  -  h ence  g e n e ra l  f a t i g u e  a f t e r  a  p e rfo rm a n ce .

He b e l ie v e d  th e  re sp o n se  to  be  b o th  p e r c e p tu a l  and m o to r, w ith  a  

p e rc e p t io n  o f th e  p a t t e r n  a l s o  o c c u r r in g  i n  th e  perfo rm ance  o f  rhy thm . 

Rhythm ic Imagery

’Rhythm ic f e a tu r e s  sh o u ld  be v iv i d ly  im agined  b e fo re  p e r fo rm a n c e .’
(T h ack ray , 1969)

Rhythmic Im agery i s  o b v io u s ly  c lo s e ly  i n t e r r e l a t e d  w ith  th e  M otor Theory 

o f  Rhythm as  many w r i t e r s  have n o te d  th e  p re s e n c e  o f  e x p l i c i t  o r  im p l i c i t  

k in a e s th e s i s  i n  a l l  form s o f  im a g in in g . C o lv in  ( l9 0 8 ) and M ainw aring  ( l9 3 3 )  

b o th  o b served  th e  e a s e  w ith  w h ich  la r y n g e a l  and  o th e r  k in a e s t h e t i c  p ro c e s s e s  

w ere  u n w itt in g ly  s u b s t i t u t e d  f o r  s o - c a l l e d  t r u e  a u d i to ry  im agery .

Jaco b sen  (l9 3 2 ) found th a t  th e  same n e rv e  im p u lse s  to  m u sc les  o c c u rre d  when 

im ag in in g  movements a s  when a c t u a l l y  p e rfo rm in g  them , and K n igh t ( l  948) 

ob served  t h a t  i n c ip ie n t  movements o f  th e  v o c a l  c o rd s  and tongue  o f te n  

accompany o u r m en ta l p ro c e s s e s .  E ysenck ( 1947)^ sums up a s  f o l lo w s : -

’ . . . e x p e r im e n ta l e v id en ce  i s  overw helm ingly  i n  su p p o r t o f  th e  
c o n te n tio n  t h a t  an  id e a ,  o r  im age o f  a  movement te n d s  to  p ro d u ce  
th e  p r e c i s e  movement im ag in ed , o r  a  m o d ified  form  o f  i t . ’

A lthough H elm holtz ( l8 7 7 ) ,  c o n tra ry  to  m ost a u th o r s ,  regeurded a u d i to r y  

im agery a s  a  fundam en ta l a c t i v i t y ,  th e  g e n e r a l  co n ce n su s , and  c e r t a i n l y  th e  

e x p e rie n c e  o f  th e  w r i t e r ,  i s  th a t  k i n a e s t h e s i s ,  e x p l i c i t  o r  im p lie d ,  i s  a 

n e c e ss a ry  component o f  b o th  rh y th m ic  and p i t c h  im agery . As th e  p r i n c i p a l  

s u b je c t  i n  th e  e x p e rim e n ta l program m e, th e  w r i t e r  became in c r e a s in g ly  aweire 

o f  th e  m otor a s p e c ts  o f  rh y th m ic  im agery i n  th e  n e c e s sa ry  " r e h e a r s a l"  b e f o r e  

tempo i n i t i a t i o n .

1 , p. 196.
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C H A P T E R  T W O  

P h y s io lo g y , P e r s o n a l i ty  an d  Movement Speeds

As a  p r e f a c e  t o  th e  v a r io u s  to p i c s  u n d e r t h i s  h e a d in g  i t  w i l l  be  w e ll 

t o  c o n s id e r  b r i e f l y  th e  two v e ry  d i f f e r e n t  ways th e y  may im pinge upon 

m u sic a l te m p i. The f i r s t ,  to  w hich v a r io u s  r e f e r e n c e s  w i l l  be made d u rin g  

th e  c h a p te r ,  co n ce rn s  th e  p o s s ib le  r o l e  p la y e d  by p h y s io lo g ic a l  p e r i o d i c i t i e s ,  

movement speed s and p re fe re n c e  g e n e r a l ly  i n  th e  movements o f  m u sica l 

p e rfo rm an ce . The second  r e l a t i o n s h i p  i s  more s u b t l e ,  and conce rn s  th e  

com poser a s  w e ll  a s  th e  p e rfo rm e r. I f  i t  be a llo w ed  t h a t  th e  c r e a t iv e  

m u s ic a l e x p e r ie n c e  o f te n  b e g in s  a s  a  rhy th m ic  s t i r r i n g  o f  th e  body, and n o t 

j u s t  i n  th e  c a s e  o f  d an ce -b ased  m u s ic a l id e a s ,  th e n  i t  may be p o s s ib le  f o r  a  

p e rfo rm e r to  r e c a p tu r e  th e  a p p ro p r ia te  f e e l i n g  by f in d in g  th e  r i ^ t  movement. 

T h is  p a r t i c u l a r  t h e s i s  h as  been  e x p re s se d  b e s t  by B la c k in g  ( l9 7 3 ) \  who in  

th e  fo llo w in g  was concerned  b o th  w ith  th e  m usic o f  o th e r  c u l tu r e s  and w ith  

p a s t  a g e s : -

’So o f t e n ,  th e  e x p re s s iv e  p u rp o se  o f  a  p ie c e  o f  m usic i s  to  be 
found  th ro u g h  i d e n t i f i c a t i o n  w i th  th e  body movements t h a t  
g e n e ra te d  i t ,  and th e s e  in  tu r n  may have t h e i r  o r ig in s  i n  
c u l tu r e  a s  much as  in  th e  p e c u l i a r i t i e s  o f  an  in d iv id u a l .
T h ere  a r e  so  many d i f f e r e n t  tem pi in  th e  w o rld  o f  n a tu re  and 
th e  body o f  man th a t  m usic h a s  e n d le s s  p o s s i b i l i t i e s  o f  p h y s ic a l  
c o o rd in a t io n  w ith  any one o f  them , o r  s e v e r a l  o f  them to g e th e r .  
V /ithou t t h i s  k in d  o f  c o o r d in a t io n ,  w hich  can  be le a rn e d  o n ly  by 
e n d le s s  expe rim en t a t  i o n , o r  more q u ic k ly  by d i r e c t  a u ra l  t r a n s 
m is s io n ,  th e r e  i s  l i t t l e  p o s s i b i l i t y  t h a t  m usic  w i l l  be f e l t .
When we know th e  a s s o c ia te d  dance s t e p ,  we may know w h e th e r

^73 sho u ld  be  th o u g h t o f  a s  1 - 2 - 3 - 1 2 3 , 1 2 3 1 -2 -3 - , o r  
1 - 2 - 3 - 4 ,  o r  w h a tev e r. I t  may b e  n e c e s s a ry  to  slow  dovm o n e 's  
b r e a th in g  i n  o rd e r  to  " f e e l "  a  p ie c e  o f  K orean m u sic , whose 
u n iq u e  e le g a n c e  and re f in e m e n t a r e  h a rd  f o r  a  E uropean  to
a p p r e c ia te .  A s im i la r  c o n t r o l  o f  th e  body makes i t  e a s i e r  to
c a tc h  th e  i n n i g s t e r  em pfindung o f  B e e th o v e n 's  P ia n o  S o n a ta , Op 
10 9 , l a s t  movement. J u s t  b re a th e  s lc w ly ,  r e l a x  th e  body 
c o m p le te ly  and p la y  -  and th e  em pfindung comes t h r o u ^  th e  body.
I t  i s  no lo n g e r  an e lu s iv e  m y s te r io u s  T e u to n ic  q u a l i ty !

b u t  to  f e e l  w ith  th e  body i s  p ro b a b ly  a s  c lo s e  a s  anyone can  
e v e r  g e t to  r e s o n a t in g  w ith  eu io ther p e rs o n . I  s h a l l  n o t a tte m p t 
t o  d is c u s s  th e  is s u e  o f  m u s ic a l com m unication a s  a  p h y s io lo g ic a l  
phenom enon; b u t i f  m usic b e g in s ,  a s  I  have s u g g e s te d , a s  a  
s t i r r i n g  o f  th e  body, we can  r e c a l l  th e  s t a t e  i n  w hich  i t  was 
c o n c e iv e d  by g e t t in g  in t o  th e  body movement o f  th e  m usic and  so
f e e l i n g  i t  v e iy  n e a r ly  as  th e  com poser f e l t  i t . *

1, pp. U O /l.
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Movement g e n e r a l ly ,  th e n ,  may be s a id  to  have re le v a n c e  b o th  i n  

c o n n e c tio n  w ith  in d iv id u a l  p e rfo rm in g  tem pi and w ith  th e  c o m p o se r 's  c r e a t iv e  

im p u lse . The l a t t e r ,  a s  B la c k in g  s u g g e s ts ,  i s  an  i n t e r e s t i n g  p o s s i b i l i t y  

b u t  in e v i ta b ly  th e  em phasis in  t h i s  c h a p te r  w i l l  be  on p o s s ib le  r e l a t i o n s h i p s  

betw een movement and m u s ic a l p e rfo rm a n ce .

The P h y s io lo g ic a l  E f f e c t s  o f  M usic

B efo re  c o n s id e r in g  th e  e f f e c t  v a r io u s  p h y s io lo g ic a l  f a c t o r s  may have on 

movement sp eed s  and m u s ic a l te m p i, i t  w i l l  be u s e f u l  f i r s t  to  c o n s id e r  th e  

r e v e r s e  p ro c e s s .  A g r e a t  d e a l  o f  c o n je c tu re  i s  in v o lv e d  i n  e l i c i t i n g  th e  

o r ig in s  o f  tem p i from  p h y s io lo g ic a l  p e r i o d i c i t i e s ,  b u t  th e r e  i s  no d o u b t t h a t  

m usic and m u s ic a l tem pi can  a f f e c t  p h y s io lo g ic a l  f u n c t io n s .  V ery few , 

how ever, w ould adm it to  b e in g  a f f e c t e d  to  th e  fo llo w in g  d eg ree

'M usic  c a u se s  a  s t r a n g e  commotion o f  my c i r c u l a t i o n :  my h e a r t
b e a t s  v io l e n t l y  ; t e a r s  u s u a l ly  announce th e  end o f  th e  paroxysm  
and a r e  scm etim es fo llo w e d  by m u scu la r tr e m b lin g , s h a k in g  o f  th e  
l im b s ,  s w e ll in g  o f  th e  f e e t  and hands . . .  I  s e e  no m ore; I  
s c a r c e ly  h e a r ;  g id d in e s s  and a lm o st f a i n t i n g  f o l l o w . '

( B e r l io z ,  i n  Sa v i l i , 1958)

Many a u th o rs  have s tu d ie d  th e  e f f e c t  o f  m usic on o u r  v a r io u s  p h y s io lo g ic a l  

a c t i v i t i e s .  I t  i s  g e n e ra l ly  a g re e d  th a t  l i s t e n i n g  t o  some m usic  a t  l e a s t ,  

p a r t i c u l a r l y  th e  more rh y th m ic  v a r i e t y ,  a f f e c t s  h e a r t  r a t e ,  m ost u s u a l ly  

making i t  f a s t e r  (B in e t and  C o u r t i e r ,  1896; G-ibaud, 1898; Bingham , 1910;

W eld, 1912; Hyde and S c a la p in o ,  1918; D is e r e n s ,  1926; W ashco, 1933; E l l i s  

and B rig h o u s e , 1 9 5 2 ). B lood p re s s u re  c h a n g e s , n o t n e c e s s a r i l y  c o n s i s t e n t ,  

w ere a l s o  n o t ic e d  by Hyde and  S c a la p in o  ( l 9 l 8 ) ,  D is e re n s  ( l9 2 6 )  and Washco 

( 1933) .  I n  a  c u r io u s  e x p e rim en t by th e  B e lg ia n  com poser Gré t r y  ( i n  

M cL aughlin , 1 9 7 0 ), he  n o te d  t h a t  h i s  p u ls e  accommodated i t s e l f  to  h i s  own 

s in g in g  tem po, g e t t i n g  b o th  s lo w er and f a s t e r  a s  n e c e s s a ry .  Coleman ( l 9 2 l ) ,  

to o ,  b e l ie v e d  h e a r t  r a t e  c o u ld  a d j u s t ,  w ith in  r e a s o n a b le  l i m i t s ,  t o  th e  tempo 

o f  an e x t e r n a l  s t im u lu s .  The m ost r e c e n t  w ork , by H u n te r  ( l 9 ? 0 ) ,  in c lu d e d  a  

co n ce rn  f o r  th e  e f f e c t  o f  d i f f e r e n t  k in d s  o f  m usic  upon th e  i n t e r e s t i n g  

phenomenon o f  S in u s  A rrh y th m ia , th e  norm al s l i g h t  i r r e g u l a r i t y  o f  th e  human
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h e a r t  p u ls e  th a t  d e c re a se s  w ith  in c re a s e d  a t t e n t i o n .  She co n c lu d ed  t h a t  th e  

d e c re a se d  SA in  p r e d ic ta b le  m usic su g g e s te d  a  h ig h e r  g e n e ra l  l e v e l  o f  a r o u s a l  

in  th e  l i s t e n e r .

The e f f e c t  o f  l i s t e n i n g  t o  m usic  on r e s p i r a t i o n  h as  a l s o  been  s tu d ie d .  

B in e t and C o u r t ie r  ( 1896) ,  Gamble and  P o s te r  ( l 9 0 6 ) , Weld (1 9 1 2 ) , D is e re n s  

( 1926) and E l l i s  and B rig h o u se  ( l9 5 2 )  a l l  fo u n d  th a t  m usic g e n e ra l ly  ca u se d  a 

f a s t e r  r a t e ,  w h ile  Weld and  D is e re n s  f u r t h e r  n o te d  th a t  b r e a th in g  became l e s s  

r e g u la r .  Guibaud (1898) o b se rv ed  t h a t  d is s o n a n c e s  and  m inor k eys  had  th e  

g r e a t e r  e f f e c t  on r e s p i r a t i o n ,  th e  i r r e g u l a r  b r e a th in g  th u s  cau sed  becom ing 

more r e g u la r  w ith  th e  r e tu r n  to  a  m ajo r k ey . I t  w ould c e r t a i n l y  be  

p r o f i t a b l e  to  s tu d y  th e  r e l a t i o n s h i p  o f  any b r e a th in g  changes o r  a t te m p ts  t o  

phase  w ith  m u s ic a l p h ra s in g  o r  a c c e n tu a t io n  i n  b o th  l i s t e n i n g  and  p e rfo rm in g  

s i t u a t i o n s .  The w r i t e r  was aw are o f  r e g u l a r  p a t t e r n s  in  h i s  b r e a th in g ,  even  

d u r in g  th e  n o n -b re a th -b a se d  e x p e r im e n ta l p e rfo rm a n c e s .

Changes i n  m u scu la r c o n d i t io n  have  a l s o  b een  r e p o r te d .  J a s tro w  ( 19OO), 

n o te d  t h a t  s u b je c t s  l i s t e n i n g  to  metronome b e a t s  had  c o rre sp o n d in g  p e r io d ic  

c o n t r a c t io n s  in  hand and arm m u sc le s , and H u n te r  (1970)> r e p o r te d  t h a t  

m u scu la r te n s io n  was o f te n  e x p e rie n c e d  i n  h e r  l i s t e n i n g  e x p e r im e n ts . Of 

p a r t i c u l a r  i n t e r e s t  i s  th e  work o f  Weld (1 9 1 2 ) , who found  t h a t  a t t e n t i o n  to  

th e  b e g in n in g  o f  a  m usical, p h ra se  n o t on ly  a f f e c t e d  c i r c u l a t i o n  and r e s p i r a t i o n  

b u t  m o d ified  th e  te n s io n  and e q u i l ib r iu m  i n  v a r io u s  m u sc le s . The r e s o lu t io n  

o f  th e  p h ra se  le d  to  a  r e l a x a t i o n  o f  th e s e  t e n s i o n s ,  e x c e p t i n  th e  ca se  o f  an  

in c o m p le te  o r  i l l o g i c a l  e n d in g , w hich l e f t  a n  e x p e c ta n t a t t i t u d e  o f  m u scu la r  

d is - e q u i l ib r iu m .

F u r th e r  m isc e lla n e o u s  e f f e c t s  n o te d  have  been  in c re a s e d  m e ta b o lic  r a t e  

(D is e re n s ,  1926) and a  change in  th e  s to m a c h 's  p e r i s t a l t i c  w aves (Sugarm an, 

1954) .  F i n a l l y ,  th e  use  o f  m usic to  s t im u la t e ,  l u l l  o r  p e rsu a d e  m ust be  

m en tioned  in  p a s s in g ,  to g e th e r  w ith  i t s  undo u b ted  th e r a p e u t i c  v a lu e ,  w here 

among i t s  u s e s  i s  th e  tre a tm e n t o f  p o o r m u sc u la r  c o o rd in a t io n  and  th e  

s t im u la t io n  o f  p ro p e r  b r e a th in g  p a t t e r n s .
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Fundam ental P h y s io lo g ic a l  P e r i o d i c i t i e s , C ir c a d is j i  and o th e r  V a r ia t io n s

R e fe re n c e  h a s  a lre a d y  been made i n  C h a p te r  1 to  th e  v a r io u s  p o s s ib le  

i n t e r n a l  c lo c k s  and t h e i r  r e l a t i o n s h i p  to  Time P sycho logy  p a ra m e te rs . I t  

i s  n o t u n re a so n a b le  to  lo o k  f o r  th e  o r ig in  o f  any c lo c k ,  and p e rh ap s  

u l t im a te ly  th ro u g h  i t ,  a l l  movement sp eed s and m u s ic a l te m p i, i n  th e  

fu n d am en ta l e lem en ta ry  p e r i o d i c i t i e s  o f th e  human o rg a n ism :-

' .  . . th e  tim e  u n i t s  we u se  in  o u r a c t io n s  a re  fu n c t io n s  o f  th e  
sp eed  o f  d e e p -s e a te d  o rg a n ic  re s p o n s e s  c o n d i t io n in g  m etabo lism  and 
v a r io u s  v i t a l  a c t i v i t i e s  such  a s  th e  pr*opagation o f  th e  n e rv o u s 
d is c h a r g e .  T here i s  a  tim e a p p r o p r ia te  to  th e  orgsinism , o f  w hich 
th e  u n i t s  a re  a  f u n c t io n  o f th e  speed  o f  th e  b io l o g ic a l  p ro c e s s e s .  
Now t h i s  speed  i s  e s s e n t i a l l y  c o n t r o l l e d  by th e  te m p e ra tu re  l e v e l ,  
on w hich  depends th e  ch em ica l a c t i v i t i e s  fo rm in g  th e  s u b -s tra tu m  
o f  l i f e .

W ith in  c e r t a i n  l i m i t s  c o m p a tib le  w ith  th e  fu n c t io n s  o f  l i f e ,  
a  te m p e ra tu re  r i s e  p ro d u ces  an  a c c e le r a t io n .*

(P iè r o n ,  1951)

W hatever th e  u l t im a te  b a s is  o f  th e  i n t e r n a l  c lo c k  p ro v e s  to  b e ,  th e  

ev id en ce  g iv e n  i n  t h i s  and p re v io u s  s e c t io n s  s t r o n g ly  s u p p o r ts  P iè ro n * s  

a s s e r t i o n  t h a t  i t  a c c e le r a te s  w ith  a  r i s e  i n  body te m p e ra tu re .  The c r u c i a l  

tim in g  p e r i o d i c i t y  rem ains a  m a t te r  o f  c o n je c tu r e ,  and  a s  S o lb e rg e r  ( 1965) 

gave th e  fre q u e n c y  ran g e  o f  a l l  th e  v a r io u s  b i o l o g i c a l  rhy thm s a s  e x te n d in g  

from  2 ,0 0 0  cp s  t o  one p e r  d ay , m onth , y e a r  end  even  lo n g e r ,  i t  i s  o b v io u s ly  

f a r  beyond th e  scope  o f  t h i s  s tu d y  and th e  w r i t e r ' s  com petence even to  

i d e n t i f y  a l l  such  p e r i o d i c i t i e s ,  l e t  a lo n e  t o  do more th a n  s p e c u la te  on th e  

i d e n t i t y  o f  th e  fu n d am en ta l tim in g  s o u rc e . However, w ith o u t d en y in g  th e  

p o s s ib le  p r i o r  im p o rtan ce  o f  o th e r  p e rh a p s  more fu n d am en ta l p e r i o d i c i t i e s ,  i t  

w i l l  be r e a l i s t i c  to  c o n c e n tra te  on th e  one t h a t  h a s  n o t o n ly  re c e iv e d  th e  

m ost a t t e n t i o n ,  b u t  i s  a l s o  one o f  th e  more l i k e l y  c a n d id a te s ;  nam ely th e  

a lp h a  fireq u en cy . T h is ,  th e  f i r s t  o f  th e  s o - c a l l e d  " b r a i n  waves" to  be 

i d e n t i f i e d ,  was found  by B e rg e r ( 1924) .  S u b se q u e n tly , f u r t h e r  p e r i o d i c i t i e s  

i n  th e  b r a i n ' s  e l e c t r i c a l  a c t i v i t y  have b een  o b se rv e d , Grey W a lte r  ( l9 5 3 )  

c l a s s i f y i n g  them  a s  f o l l o w s : -
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D e lta  freq u en cy  0 .5  -  3 .5  cps

T h e ta  4 .0  -  7 .0  cps

A lpha 8 .0  -  1 3 .0  cps

B e ta  1 4 .0  -  3 0 .0  cps

Grey W a lte r  a s s o c ia te d  a lp h a  waves w ith  th e  p ro c e s s  o f  sc a n n in g  f o r  a

p a t t e r n  -  th e  waves r e la x in g  when th e  p a t t e r n  v ;e ls  fo u n d , and t h i s  s u g g e s ts  

th e  p o s s i b i l i t y  o f  a  ch o sen  tempo b e in g  a  m u l t ip le  o f  t h i s  s c a n n in g  m echanism . 

As th e  a lp h a  fre q u e n c y , w hich  v a r ie s  betw een in d i v id u a l s ,  i s  g e n e r a l ly  ta k e n  

a s  b e in g  ap p ro x im a te ly  10 c p s ,  th e  v a lu e  o f  100 m secs a p p e a rs  y e t  a g a in .

The vievf o f  S an fo rd  ( l9 7 l )  , a l re a d y  g iv e n  in  C h a p te r  1 , t h a t  th e  e x p e r im e n ta l  

ev id en ce  g iv e s  l i t t l e  su p p o rt f o r  a lp h a  rhythm  b e in g  th e  p r im a ry  f a c t o r  u sed  

i n  d u ra t io n  e s t im a t io n ,  m ust n o t h id e  th e  f a c t  t h a t  a  num ber o f  i n v e s t i g a t o r s  

have r e p o r te d  a  r e l a t i o n s h i p  betw een  a lp h a  fre q u e n c y  o r  p h a s in g  and  s e v e r a l  

a s p e c ts  o f  tim e  b e h a v io u r . Heuse ( l9 5 7 ) and M undy-C astle  and  Sugarman ( i9 6 0 )  

found t h a t  th e r e  was a  p o s i t i v e  r e l a t i o n s h ip  betw een  a lp h a  rhy thm  and  ta p p in g  

sp eed s . S a n fo rd  ( l9 7 l )  s t a t e d  t h a t  th e  above r e s u l t s  su g g e s te d  t h a t  th e  

a lp h a  c y c le  m igh t r e p r e s e n t  a  tim e u n i t  in  th e  o r g a n is a t io n a l  p r o c e s s e s  o f  

p e rce p tu a l-m o  t o r  a c t s ,  and S u rw illo  ( l9 6 l )  e x p l i c i t l y  p u t fo rw and  j u s t  su ch  a  

th e o ry . C e r t a in ly  b o th  h i s  work in  c o n n e c tio n  w ith  r e a c t io n  t im e s  ( S u r w i l lo ,  

1963) ,  and t h a t  o f  K r i s to f f e r s o n  ( 1967) show a  m arked c o rre sp o n d e n c e  be tw een  

a lp h a  fre q u e n c y  and  perfo rm ance m easu re s. I n  t h i s  and o th e r  p a p e rs  

K r is to f f e r s o n  gave ev id en ce  t h a t  th e  quantum in v o lv e d  i n  r e a c t i o n  tim e  may be 

a  h a l f  o r  s m a l le r  f r a c t i o n  o f  th e  a lp h a  p e r io d .  R e a c tio n  Time d i s t r i b u t i o n s  

have a l s o  scm etim es ap p ea red  to  be m ultim odal a s  though  a  p e r io d i c  p ro c e s s  

u n d e r l ie s  th e  p o s s i b i l i t y  o f  re sp o n se  o c c u rr in g  a t  any g iv e n  tim e  ; V en ab les

( i 960) and W hite  and H a r te r  ( 19691 f in d in g  p eaks 100 m secs and  25 m secs a p a r t  

r e s p e c t iv e ly .  A l th o u ^  S an fo rd  ( l9 7 l )  s t a t e d  t h a t  r e s u l t s  o f  t h i s  k in d  

su g g es t many, p o s s ib ly  in d e p e n d e n t, p e r io d ic  m echanisms may in f lu e n c e  

b e h a v io u r , th e  p o s s ib le  r e l a t i o n  o f  th e  l a t t e r  f ig u r e  t o  a  q u a r t e r  a lp h a
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ca n n o t be co m p le te ly  ig n o re d . A p e r io d ic  in f lu e n c e  on perfo rm ance  a s  r a p id  

a s  t h i s  does however weaken th e  th e o ry  o f  a  P s y c h o lo g ic a l Moment f o u r  tim e s  

a s  lo n g . A lthough th e  c o n n e c tio n  betw een  r e a c t io n  tim e and a c tu a l  movement 

sp eed s  may be r a t h e r  te n u o u s , w i th in  th e  t o t a l  c o n te x t  o f  th e  s u b j e c t , any 

ev id en ce  o f  q u a n ta l o r  p e r io d ic  b e h a v io u r  c h a r a c t e r i s t i c s  i s  o f  i n t e r e s t .

Some a t te m p ts  have a l s o  been  made t o  d is c o v e r  w h eth er r e a c t io n  tim e s  a r e  

a f f e c te d  by th e  p o s i t i o n  in  th e  a lp h a  rhy thm  p hase  in  w hich th e  s t im u lu s  

o c c u r s ,  b u t  th u s  f a r  no c l e a r  p i c tu r e  ém erges. B a te s  (1951) and L a n s in g  

( 1957) > hov/^ever, found  th a t  th e  m otor re sp o n se  i n i t i a t i o n  in  r e a c t io n  tim e  

te n d e d  to  be  r e l a t e d  to  th e  a lp h a  p h a se .

I t  would s im p l ify  m a tte r s  i f  th e  a lp h a  freq u en cy  c o u ld  b e  l in k e d  

c a u s a t iv e ly  w ith  a l l  th e  d a ta  in v o lv in g  m u l t ip le s  o r  f r a c t i o n s  o f  100 m secs. 

Hov/ever, d e s p i t e  th e  c o n s id e ra b le  encouragem ent o f  some o f  th e  ab o v e , i t  i s  

s t i l l  a  v e ry  s p e c u la t iv e  a r e a .  In d e e d , O rn s te in  (1969) q u o te s  s tu d ie s  t h a t  

w ere  unab le  to  r e l a t e  tim e e x p e r ie n c e  w i th  any b r a in  rhy thm s.

W ith re g a rd  to  n e rv o u s  rhythm s g e n e r a l ly ,  th e  w r i t e r  le a n s  h e a v i ly  on 

F r a i s s e  ( 1964) who i n  tu r n  q u o te s  e x te n s iv e ly  th e  work o f  S h e r r in g to n  ( 1906) ,  

A d rian  (1 9 3 4 ) , F e s s a rd  ( l9 3 é )  and B eth e  (l94 -0 ).

Rhythm ic o s c i l l a t i o n  seems a  c h a r a c t e r i s t i c  o f  th e  f u n c t io n in g  o f  th e  

n e rv o u s  sy stem  and even  n ervous t i s s u e s  n o t sp o n ta n e o u s ly  rh y th m ic  re sp o n d  

rh y th m ic a l ly  when exposed  to  a  c o n s ta n t  s t im u lu s .  I n  a l l  c a s e s ,  b o th  c e n t r e s  

and f i b r e s  have t h e i r  ov/n p e r io d  o f  re sp o n s e  -  a s  i n  th e  s c r a tc h  r e f l e x  o f  th e  

d o g , on ly  c o rre sp o n d in g  w ith in  c e r t a i n  l i m i t s  to  th e  rhythm  o r  i n t e n s i t y  o f  

th e  s t im u lu s ,

F r a i s s e  a l s o  n o te d  how n e rv o u s  rhythm s te n d e d  to  s y n c h ro n is e  w i th  each  

o th e r ,  th e  p e r io d  o f  one p a r t  v ery  o f t e n  a c t in g  a s  a  pacem aker f o r  o th e r  

p u l s a t io n s .  F o r exam ple, th e  s in u s  node in  th e  h e a r t  i s  b e l ie v e d  t o  be  a  

pacem aker f o r  o th e r  c e n t r e s  w hich a l l  have t h e i r  own p e r i o d i c i t y .  A cco rd in g  

to  th e  m ost a c c e p ta b le  h y p o th e s is  th e  r e g u l a r i t y  o f  th e  p u l s a t io n  o f  any o rg an
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o r  c e n tre  i s  m ain ly  due to  th e  c o o rd in a t io n  o f  a  l a r g e  number o f  e lem en ta ry  

p u ls a t io n s .  Even more im p o r ta n t ,  c e r t a i n  p e r io d ic  a c t i v i t i e s  such  a s  th e  

a lp h a  rhythm  can be sy n ch ro n ised  w ith  s t im u l i  w hich  a r e  th e m se lv e s  p e r io d ic .

F r a is s e ^ c o n t in u e d : -

* S y n c h ro n iz a tio n  i s  a l s o  f r e q u e n t ly  a p p a re n t i n  a l t e r n a t i n g  
m ovements. These owe t h e i r  r e g u l a r i t y  to  th e  phenomenon o f  
s u c c e s s iv e  in d u c t io n .  The c o n t r a c t io n  o f  th e  f l e x o r s  le a d s  to  
th e  c o n t r a c t io n  o f  th e  e x te n s o r s ,  and so  f o r t h .  T h is  su c c e s s io n
h as  i t s  own tem po, a s  h as  been  p roved  by a number o f  ex p erim en ts  
co n c e rn in g  th e  spon taneous tempo o f  m a s t ic a t io n ,  o f  w a lk in g , o f  
th e  sv'/inging o f  a  lim b  o r th e  sv/aying o f  th e  t r u n k ,  e t c .  The 
m ost i n t e r e s t i n g  f a c t  e s ta b l i s h e d  i s  t h a t  th e s e  a l t e r n a t i n g  
movements can be in duced  by rh y th m ic  s t im u l i .  T h is  in d u c tio n  
can  be e f f e c te d  in  a  c h i ld  o f  n in e  m on ths, and  i t  i s  t h i s  a p t i tu d e  
w hich  makes i t  p o s s ib le  f o r  l a r g e  m i l i t a r y  fo rm a t io n s  to  m arch i n  
s t e p ,  a lth o u g h  th e  in d iv id u a l  tempo may v a iy  from  one s o l d i e r  to  
a n o th e r ,  '

A ll  th e s e  f a c t s ,  F r a i s s e  a f f irm e d , d e m o n s tra te d  two p r o p e r t i e s  o f  th e  

nervous sy s tem . F i r s t ,  th e  t i s s u e s  and  n e rv o u s c e n t r e s  e i t h e r  have a  

sp o n tan eo u s  rh y th m ic  a c t i v i t y  o r  a  n a t u r a l  rh y th m ic  re s p o n se  t o  s t im u l i .  

Second, w h e th e r  spon tan eo u s o r  t r i g g e r e d ,  a  c e n t r e 's  rh y th m ic  a c t i v i t y  has 

i t s  own re so n a n c e  freq u en cy  w hich  can on ly  be m o d if ie d  w i th in  c e r t a i n  l i m i t s  

by any r e g u la t i o n ,  s tim u lu s  o r  s y n c h ro n is a t io n .  The te n d e n c y  f o r  

p h y s io lo g ic a l  rhythm s to  sy n c h ro n ise  i s  s im i l a r  t o  th e  p r i n c i p l e  o f  rh y th m ic  

e n t r a  inmen t  f i r s t  n o te d  by Huygens ( i n  O a tle y  and  Goodwin, 1971 ) i n  th e  

e ig h te e n th  c e n tu r y .  He observed  th a t  when two c lo c k s  ru n n in g  a t  d i f f e r e n t  

speed s  w ere hung on th e  same th i n  wooden b o a rd , th e y  became s y n c h ro n is e d .

The p o in t  m ust now be s t r e s s e d  t h a t  any fu n d am e n ta l o r ig i n s  o f  

p e rc e p tu a l  and  m o to r tim e e x p e r ie n c e , n o t o n ly  a lm o s t c e r t a i n l y  v a ry  betw een 

in d iv id u a l s  b u t  a r e  a l s o  p ro b ab ly  s u b je c t  to  m o d i f ic a t io n .  T h is  m o d if ic a t io n  

h as  most o f t e n  been  observ ed  in  c o n n e c tio n  w ith  c i r c a d ia n  o r  in d u c ed  changes 

in  body te m p e ra tu re ,  b u t i t  i s  p o s s ib le  t h a t  f u r t h e r  c i r c a d i a n  o f  o th e r  

exogenous o r  endogenous f lu c t u a t i o n s  may a l s o  a f f e c t  o u r  tim e  b e h a v io u r ,

'S in c e  body te m p e ra tu re  v a r i e s  i n  such  a  s t r i k i n g  way th ro u g h o u t 
th e  d a y , and s in c e  i t  i s  known th a t  many o th e r  p h y s io lo g ic a l  
p ro c e s s e s  e x h ib i t  s im i la r ly  m arked c i r c a d ia n  c h a n g e s , i t  a p p e a rs  
more th a n  l i k e l y  th a t  th e  f u n c t io n in g  o f  th e  b r a i n  w i l l  a l s o  v a iy ,

1, F ra is s e (1964) PP«30/l.
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i n  t h a t  i t s  o p e ra t io n  m ust c l e a r ly  be su p p o rte d  by some a t  l e a s t  
o f  th e s e  p ro c e s s e s .  T here a re  th e r e f o r e  s t r o n g  g rounds f o r  
e x p e c tin g  t h a t  th e  speed  and accu racy  w ith  w h ich  a l l  manner o f  
a c t i v i t i e s  in v o lv in g  n e rv o u s  fu n c t io n s  a re  e x e c u te d  w i l l  f l u c t u a t e  
th ro u g h o u t th e  d a y . '

(Colquhoun, 1971)

The c i r c a d ia n  body te m p e ra tu re  rhythm  observ ed  by Colquhoun makes a  

r a p id  r i s e  from  a  minimum a t  O5OO h r s  to  0900 h r s , fo llo w e d  by a  more g ra d u a l 

r i s e  to  th e  maximum i n  th e  e a r ly  e v en in g . Prcan ab o u t 2200 h r s  th e  d e s c e n t 

i s  r a p id  t o  th e  e a r ly  m orning  minimum. The r e l a t i o n s h i p  betw een  body 

te m p e ra tu re  and any i n t e r n a l  " c lo c k "  h as  a l re a d y  been  n o te d  s e v e r a l  t im e s ,  

b u t  s e v e r a l  s tu d ie s  have a l s o  o b se rv ed  a  p o s i t i v e  r e l a t i o n s h i p  w ith  p erfo rm ance  

m easures such  a s  r e a c t io n  tim e  and e f f ic ie n c y  (eg  K le itm a n , 1963 and C olquhoun, 

1971) .  H owever, a  p o s t lu n c h  d ip  in  th e  perfo rm ance o f  some t e s t s  n o t 

p a r a l l e l e d  by a  c o rre sp o n d in g  te m p e ra tu re  d ip  h as  le d  to  s p e c u la t io n  t h a t  

perfo rm ance i s  r e l a t e d  to  th e  l e v e l  o f  a ro u s a l  r a t h e r  th a n  th e  body 

te m p e ra tu re , B lake ( l9 7 l )  c e r t a i n l y  s u p p o r ts  t h i s  v iew  and  he makes th e  

a d d i t io n a l  o b s e rv a tio n  t h a t  h i s  r e s u l t s  show t h a t  i n t r a v e r t s  have h ig j ie r  

a ro u s a l  l e v e l s  th a n  e x t r a v e r t s  i n  th e  m orning and t h a t  th e  a r o u s a l  in c r e a s e s  

a t  a  g r e a t e r  r a t e  i n  e x t r a v e r t s  d u rin g  th e  day , K le itm an  ( l 963) s u g g e s ts  

t h a t  t h i s  d ip  may r e f l e c t  th e  r e s t  i^ iase o f  an  u n d e r ly in g  r e s t - a c t i v i t y  

p e r io d i c i t y  o f  80-90  m in u te s  and  t h i s  c e r t a in l y  c o rre sp o n d s  n e a t ly  w ith  th e  

s im i la r  p a t t e r n  o b se rv ed  d u r in g  s le e p .  The obv ious e x p la n a t io n  t h a t  th e  

p o s t  lu n c h  s le e p in e s s  can  be  a s c r ib e d  to  th e  d ig e s t io n  o f  th e  m eal w ould  be  

r e a d i ly  a c c e p te d  b u t f o r  th e  f a c t  th a t  one i s ,  i f  a n y th in g ,  l e s s  s le e p y  a f t e r  

b r e a k f a s t  t e a  and d in n e r .  O th e r  s h o r t  and lo n g  te rm  f l u c t u a t i o n s  i n  o u r 

p h y s io lo g ic a l  p e r i o d i c i t i e s ,  body te m p e ra tu re  and a p p a re n tly  d ep en d en t 

p e r c e p tu a l  and m oto r a b i l i t i e s  a r e  known to  o c c u r . The m e n s tru a l  c y c le  i s  

an obv ious exam ple , and K le itm a n  (l949) found  ev id en ce  o f  a  w eek ly  change in  

body te m p e ra tu re .  I n t e r e s t i n g  p o s s i b i l i t i e s  em erge from  th e  c o n t r a v e r s i a l  

work o f  F l e i s s  (l906  and in  K le itm a n , 1949), Swoboda and T e l t s c h e r ,  who 

betw een them  b e l ie v e d  th ey  had  i d e n t i f i e d  th r e e  s o - c a l l e d  b i o l o g i c a l  rhy thm s

^9
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w hich  s t a r t  s im u lta n e o u s ly  a t  b i r t h .  T hese th r e e  c y c l e s ,  one o f  23 days 

a s s o c ia te d  w ith  f l u c t u a t i o n s  i n  p h y s ic a l  c o n d i t io n ,  a n o th e r  o f  28 d ay s  

in f lu e n c in g  th e  n e rv o u s system  and  em o tio n s  and a  33 day  c y c le  co n ce rn ed  w ith  

th e  i n t e l l e c t ,  p ro ceed  u n in te r r u p te d ly  th ro u g h o u t l i f e .  C r i t i c a l  d ay s  a re  

s a id  to  o ccu r when tw o, and e s p e c i a l l y  a l l  th r e e  c y c le s  change phase 

s im u l ta n e o u s ly , and may th e r e f o r e  b e  p r e d ic te d .  F i n a l l y ,  S u rw illo  (1963) , 

i n  show ing th a t  o ld e r  s u b je c t s  te n d e d  to  have s lo w e r a lp h a  rhy thm s, r a i s e s  

th e  i n t e r e s t i n g  p o s s i b i l i t y  o f  a  ch a n g in g  m u s ic a l tempo p re fe re n c e  w i th  a g e .

A l l  th e  above s u g g e s ts  t h a t  th e  c i r c a d ia n  v a r i a t i o n s  may b e  superim posed  on 

c y c le s  o f  v a r io u s  lo n g e r  p e r io d s .  I t  a l s o  posed  p rob lem s f o r  th e  w r i t e r ’ s 

e x p e r im e n ta l programme, w h ere , a l t h o u ^  tim e  o f  day c o u ld  b e  made a  c o n s ta n t ,  

no o th e r  a s p e c ts  o f  th e  c i r c a d ia n  o r  o th e r  c y c le s  c o u ld  be  c o n t r o l le d .

T h ere  i s  some ev id en ce  from  th e  e x p e r im e n ts  t h a t  b o th  s h o r t  and lo n g - te rm  

v a r i a t i o n s  in  tempo b e h a v io u r  may o c c u r .

P h y s io lo g ic a l  F a c to rs  and Movement S p eeds

Many a u th o rs  have a l s o  been  co n c e rn e d  w h e th e r  movement speed s  c o u ld  be 

r e l a t e d  i n  an a b s o lu te  o r  r e l a t i v e  way to  th e  fre q u e n c y  o r  l e v e l  o f  p h y s io 

l o g i c a l  p a ra m e te rs  such  a s  th e  c i r c u l a t i o n ,  r e s p i r a t i o n ,  b lo o d  p r e s s u r e  and 

body te m p e ra tu re  i t s e l f .  As th e  fu n d am e n ta l f r e q u e n c ie s  j u s t  d e a l t  w ith  may 

w e l l  c o n t r o l  th e  tempo o f  o th e r  p o r io d ic  p h y s io lo g ic a l  a c t i v i t i e s ,  t h i s  

s e c t io n  i s  c lo s e ly  r e l a t e d  to  th e  p re v io u s  one. I n e v i t a b ly ,  t h e r e f o r e ,  some 

d a t a ,  b o th  frcan th e  p re v io u s  s e c t io n  and  a s s o c ia te d  a s p e c ts  o f  Time P sy c h o lo g y , 

w i l l  b e  a p p e a r in g  a g a in .  In  any c a s e ,  a s  mary e x p e rim e n ts  co n ce rn ed  w ith  

p e r c e p tu a l  p a ra m e te rs  in v o lv e  some s o r t  o f  movement re sp o n se  such  a s  ta p p in g ,  

much o th e r  p re v io u s  d a ta  h as  im p l ic a t io n s  f o r  Movement S p eed s. B ecause  o f  

th e  undoubted  e f f e c t s  m usic can  have on c e r t a i n  p h y s io lo g ic a l  a c t i v i t i e s ,  

u n c e r t a in ty  a s  to  w hich  i s  cause  and  w hich  e f f e c t  m ust a r i s e  when c o n s id e r in g  

th e  p o s s i b i l i t y  o f  th e s e  same a c t i v i t i e s  a f f e c t i n g  Movement S peeds. A ls o , 

th e  p a r t  p la y e d  by an  in c re a s e  i n  body te m p e ra tu re  i s  n o t  y e t  c l e a r .  I t
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ap p ea rs  t o  make th e  " in t e r n a l  c lo ck "  go f a s t e r ,  b u t  i t  c o u ld  a l s o  make i t s  

e f f e c t  more d i r e c t l y  a t  a l a t e r  s ta g e ,  f a s t e r  movements b e in g  th e  r e s u l t  o f  

a  g r e a te r  m u scu la r  f lu e n c y  v/hen warm. I n  a d d i t io n ,  a s  a  p e rfo rm e r  can  be 

aware o f  p la y in g  to o  f a s t  when n e rv o u s , t h a t  v e ry  aw areness makes i t  l e s s  

c e r t a in  t h a t  a  f a s t e r  " in t e r n a l  c lo ck "  i s  r e s p o n s ib le .  The s i t u a t i o n  i s  

th e r e f o r e  com plex and in  no way c l a r i f i e d  by th e  l i t e r a t u r e .

W ith r e g a rd  t o  p u ls e  o r  r e s p i r a t i o n  r a t e ,  no m odem  s tu d y  h as  d e te c te d  

an  a b s o lu te  a r i th m e t ic  r e l a t i o n s h ip  w ith  any movement s p e e d s . S easho re  

( 1899) ,  Coleman ( l9 2 l )  and A nders ( l9 2 8 ) a l l  b e l ie v e d  th e r e  was a  p o s s ib le  

r e l a t i o n s h i p  betw een  h e a r t  and r e s p i r a t i o n  r a t e  and some movement sp e e d s , 

b u t  g e n e ra l ly  t h e i r  m ethods w ere v e ry  unsound . I n  p a r t i c u l a r ,  Colem an, 

b a s in g  p a r t  o f  h i s  p a p e r  on an im al o b s e rv a tio n s  made i n  R e g e n t’ s  P ark  Z oo , 

made comments such  a s : -  'C h e e ta h , ly in g  on i t s  s id e  w ith  h e a r t  b e a t  p la in ly  

v i s i b l e ,  r a t e  72 . I t s  r a t e  o f  b r e a th in g  was 12 o r  one f i f t h .  . . . Fog 

on th e  b r e a th  o f  p o la r  b e a r s  showed one b r e a th  f o r  each  s t e p .  * These a u th o rs  

th e r e f o r e  s u g g e s t i n d i r e c t l y  t h a t  th e re  a re  in d iv id u a l  p r e f e r r e d  r a t e s  i n  th e  

modes o f  movement in v e s t ig a t e d ,  and t h a t  each  r a t e  h as  an a r i t h m e t ic  r e l a t i o n 

s h ip  w ith  th e  h e a r t  p u ls e  o r  r e s p i r a t i o n .

A p o s s ib le  r e l a t i v e  r e l a t i o n s h ip  w ith  th e  p u ls e  o r  r e s p i r a t i o n  i s  much 

more l i k e l y  and e a s i e r  to  e s t a b l i s h .  H owever, a lth o u g h  Leumann (l8 8 9 ) 

th o u g h t th e r e  may be a  r e l a t i o n s h ip  betw een  b o th  th e s e  v a r i a b l e s  and w a lk in g  

and r e a d in g  r a t e ,  H o llin g sw o rth  ( l9 2 5 ) ,  F ra n c o is  ( l9 2 7 ) and D un lap  ( l9 3 4 )  a l l  

r e p o r te d  t h a t  f a s t e r  p u ls e  r a t e s  w ere n o t c o n s i s t e n t ly  a s s o c ia t e d  w ith  f a s t e r  

ta p p in g  o r  movement s p e e d s . In  a d d i t io n ,  no r e l a t i o n s h i p  was found betw een  

perfo rm ance  r a t e  and b lo o d  p re s s u re  (B a x te r ,  1927) o r  f a t i g u e  and a lc o h o l 

( H a r r e l l ,  1 9 3 7 ).

I n v e s t i g a t io n s  in t o  th e  e f f e c t  o f  body te m p e ra tu re  v a r i a t i o n  on 

p e rfo rm in g  r a t e s  have u s u a l ly  found th a t  a  h ig h e r  t e n t r â t u r e  in c r e a s e s  th e  

r a t e  o f  p e rfo rm a n c e , w h e th e r  t h a t  in c r e a s e  i s  a r t i f i c i a l l y  in d u c ed  o r  th e
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r e s u l t  o f  n a t u r a l  v a r i a t i o n  ( e g .F r a n c o is ,  1927; H oag land , 1 9 5 5 ). H oagland 

a l s o  q u o ted  much o th e r  work c o n f irm in g  t h i s  v ie w , and B a x te r  ( l9 2 7 )  i s  

d e f i n i t e l y  i n  th e  m in o r i ty  in  f in d in g  no such r e l a t i o n s h i p .  M ost o f  th e  

above d a ta  i s  t h e r e f o r e  c o n s i s t e n t  w i th ,  o r  d u p l i c a t e s ,  th e  p a r a l l e l  f in d in g s  

in  Time P sy ch o lo g y  and  th e  p re v io u s  s e c t io n .

I f  th e r e  a r e  r e l a t i o n s h ip s  betw een  any fu n d am en ta l n e rv o u s  p e r i o d i c i t y ,  

th e  p e r io d ic  p h y s io lo g ic a l  a c t i v i t i e s  and Movement S p eed s , th e n  any v a r i a t i o n  

i n  a more b a s ic  p e r i o d i c i t y  i s  l i k e l y  to  have an o b s e rv a b le  e f f e c t  i n  

movement. V a r i a t io n s  may be due b o th  to  o c c a s io n a l  c a u s e s ,  exogenous and 

endogenous, and  t o  c i r c a d ia n  and o th e r  p e r io d ic  c y c le s .  Orme (l9 & 9 ), 

s u p p o r t in g  vievfs e x p re s se d  in  th e  p re v io u s  s e c t i o n ,  c o n s id e re d  th e  p o s s i b i l i t y  

o f  th e re  b e in g  w e e k ly , m onthly o r  lo n g e r  p e r io d  v a r i a t i o n s  in  p h y s io lo g ic a l  

a c t i v i t i e s ,  b u t  th e  v a r i a t i o n  p ro b a b ly  m ost p e r t i n e n t  to  th e  w r i t e r ' s  s tu d y  

i s  th e  now w e l l - a t t e s t e d  c i r c a d ia n  body te m p e ra tu re  c y c l e ,  v /i th  i t s  e a r ly  

m orning  minimum r i s i n g  to  a  maximum in  th e  l a t e  a f te rn o o n .  I m p l ic a t io n s  f o r  

tem pi a re  o b v io u s , and in d e e d , a s  e a r ly  as  th e  n in e te e n th  c e n tu r y ,  D r e s s l a r  

( 1892) n o te d  t h a t  sp eed s  w ere a f f e c t e d  by th e  tim e o f  d ay , w ith  th e  f a s t e s t  

and  s lo w e s t r a t e s  o c c u r r in g  a t  4  and  8 am r e s p e c t iv e l y .  S c r ip t u r e  (l9 0 2 ) 

and F ox-S trangw ays ( l9 2 9 )  a l s o  th o u g h t t h a t  th e  in d iv id u a l  n a t u r a l  movement 

r a t e  and m u s ic a l  te m p i r e s p e c t i v e l y  v a r ie d  w ith  th e  t i n e  o f  d a y . A lthough  

th e  w r i t e r  *8 ov/n e x p e r im e n ta l  p e rfo rm an ces  g iv e  l im i t e d  d a ta  in  t h i s  a r e a ,  

th e r e  i s  e v id e n c e  t h a t  c i r c a d ia n  te m p e ra tu re  o r o th e r  changes may a f f e c t  

b o th  mean tem po and th e  ran g e  o f  sp eed s  perform ed# I t  i s  a  t o p i c  w e l l  

w o r th  f u tu r e  s tu d y .

U n iv e rse l Tempo P re f e r e n c e

Y fhether o r  n o t  any fu n d am en ta l p h y s io lo g ic a l  p e r i o d i c i t y  c o n t r i b u te s  to  

th e  f a c t ,  one c a n n o t e scap e  from  th e  u b iq u i ty  and p o s s ib le  u n iv e r s a l  

s ig n i f i c a n c e  i n  b o th  Time P sycho logy  and  Movement o f  th e  750 m secs a r e a ,  and  

p o s s ib ly  a l s o  i t s  m u l t ip le s  and  f r a c t i o n s .  I t  h a s  p r e v io u s ly  a p p e a re d  in
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c o n n e c tio n  w ith  U n ita ry  P u ls e s  o f  S u b je c t iv e  Time, D u ra tio n  and Tempo 

I n d i f f e r e n c e  I n t e r v a l s ,  th e  A b so lu te  I n d i f f e r e n c e  I n t e r v a l ,  and i t s  

m etronom ic e q u iv a le n t  o f  MM80 h a s  lo n g  b een  c o n s id e re d  th e  " ju s t "  o r  "norm al" 

m u s ic a l tem po. W ith r e g a rd  to  t h i s ,  a  p o s s ib le  U n iv e rs a l Tempo P re fe re n c e  

i n  r e l a t i o n  to  m usic in  p a r t i c u l a r  w i l l  be  c o n s id e re d  l a t e r  i n  C h a p te rs  3 

and  5 and in  c o n n e c tio n  w ith  th e  r e s u l t s .

In  a d d i t io n ,  b o th  O lero n  (1952) and F r a i s s e  ( 1964) r e f e r  t o  th e  

p s y c h o lo g ic a l  s ig n i f i c a n c e  o f  750 m secs a s  a  r a t e  c o n t r o l l i n g  c o n s ta n t  o f  th e  

b ra in *  s mechanism. The fo rm e r n o te d  t h a t  s u b je c t s  re p ro d u ced  a  sound 

s t im u lu s  ab o u t 700 m secs a f t e r  th e  s t im u lu s  had c e a s e d , a s  i f  t h i s  i n t e r v a l  

was th e  optimum f o r  im m ediate s u c c e s s io n .  T h is  a g re e s  w e ll  w ith  th e  comment 

o f  F r a i s s e  p re v io u s ly  g iv e n  t h a t  th e  sp o n tan eo u s  movem ents, w a lk in g  and 

h e a r tb e a t s  have a p p ro x im a te ly  t h i s  f re q u e n c y . M u rse ll ( l9 3 7 ) ,  how ever, 

ccram enting on p re v io u s  s tu d ie s  on m o to r rhythm  and s k i l l e d  movements su g g e s te d  

t h a t  a t  th e  r a t h e r  s lo w er r a t e  o f  60 p e r  m in u te  th e re  l i e s  a  c r i t i c a l  sp eed  

f o r  c o o rd in a te d  human a c t io n s .  W a e s b e r^ e  ( 1966 , 19&7 and 1 9 6 8 ), a lth o u g h  

p r in c i p a l l y  concerned  w ith  human m u s ic a l m o tio n , s t a t e d  t h a t  th e  p h y s ic a l  law s 

u n d e r ly in g 'te m p o , rhy thm , s t r u c t u r e s  and  c o n s t r u c t io n s ' in  g e n e ra l  phenomena 

a r e  j u s t  a s  w e ll  a p p l ic a b le  to  m u s ic , d a n c e , sp eech  and th e  s im p le  movements 

o f  th e  c o n d u c to r 's  b e a t .  He a l s o  drew  a t t e n t i o n  to  th e  s ig n i f i c a n c e  o f  

Mivl60, a s s o c ia te d  i t  no t on ly  w i th  o rd in a ry  r e la x e d  human "g o in g  a lo n g " ,

" s t r i d i n g "  o r  "w a lk in g " , b u t a l s o  th e  a v e ra g e  r a t e  o f  a c c e n tu a t io n  in  speech  

and in  ro c k in g ,  w h e th e r  o r  n o t accom panied by a  c r a d le  so n g . I n  a d d i t io n  he 

o b serv ed  th a t  th e  m arch ing  s t e p  was tw ic e  a s  f a s t  a s  th e  w a lk in g  s te p .

However, a lth o u g h  th e r e  may in  a  v e ry  g e n e ra l and b ro a d  se n se  be  a  

ten d en cy  to  make v a r io u s  modes o f  movement a t  a p p ro x im a te ly  th e  r a t e s  

su g g e s te d  ab o v e , i t  i s  i n  no se n se  a  p r e f e r e n c e  w i th in  th e  p r e c i s e  te rm s o f  

th e  w r i t e r ' s  h y p o th e s is .  N e v e r th e le s s ,  th e  1#60-MLI80 a re a  co u ld  r e p r e s e n t  

an  id e a l  "averag e"  o r  " n e u t r a l "  speed  o f  movement w ith  w h ich  a l l  o th e r s  a re  

u n c o n sc io u s ly  com pared.
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In d iv id u a l  P r e f e r r e d  T apping R a te s  (By P e rfo rm in g )

Y /ithou t p r e ju d ic in g  th e  f u tu r e  d is c u s s io n  o f  th e  d e f i n i t i o n s  o f  

"P re fe re n c e "  , a l l  d a ta  f o r  ex p e rim en ts  in  w hich th e  s u b je c t s  w ere ask ed  to  

ta p  w ith  th e  f i n g e r  a t  "n o rm a l" , " n e u t r a l " ,  " n a t u r a l " ,  "m ost co m fo rtab le "  o r  

"c o n v e n ie n t"  sp eed s  a r e  a l s o  in c lu d e d .  No d i s t i n c t i o n  i s  th e r e f o r e  made 

betv/een th e s e  te rm s and " p r e f e r e n c e " ,  th e  m ethods em ployed, o r  th e  d a ta  f o r  

any d i f f e r e n t  m e t r ic a l  g ro u p in g . I n  many r e s p e c t s ,  t h e r e f o r e ,  " p r e f e r r e d  

ta p p in g "  i s  th e  p e rfo rm in g  e q u iv a le n t  o f  b o th  th e  A b so lu te  I n d i f f e r e n c e  

I n t e r v a l  and  P r e f e r r e d  T apping  R a te s  by C om parison.

Sbe.vôns^lôô6) (^ave. TlO m sec^
S e a s h o re  C.(i©99) 
(Vli^oki (1902.)
S tefcson(i 9 05^
Rxfcberson (l 9 1 fo)
Braorx (192.1)
O I£ ro n ^ 9 S2)  a vnçlirecb method]

Range o f  
In d w iA u aL  P r e f e r e n c e ^

s z o bo 870 msecs
500 bo 5 $ secs
540 bo 1*55 secs
198 bo 281 msecs
Z 5 0 bo I -69 secs
520 to 2-25 secs

C.7 OOmsecs

O th er i n v e s t i g a t o r s  have o b se rv ed  g e n e r a l ly  t h a t  i n d iv id u a l s  seem to  

have a  " p r e f e r r e d "  r a t e  o f  ta p p in g  (N u ru lla h , 1927) and th e  w ide  in d iv id u a l  

d i f f e r e n c e s  n o te d  above have a l s o  b een  o b serv ed  by M ile s  ( l  9 3 7 ) .  M ile s  a l s o  

s t a t e d  t h a t  seme s u b je c t s  w ere much more c o n s i s t e n t  i n  t h e i r  p re fe re n c e  th a n  

o th e r s  and th a t  any p re fe re n c e  a p p ea red  to  be  b ased  on th e  r a t e  o f  s u c c e s s io n  

o f  in d iv id u a l  ta p s  and n o t on th e  d u r a t io n  o f  any m e t r ic a l  g ro u p . He a l s o  

found  t h a t  m e t r i c a l l y  grouped ta p p in g ,  as  opposed t o  u n a c c e n te d  ta p p in g ,  

cau sed  th e  ra n g e  o f  r a t e s  chosen  by an  in d iv id u a l  to  d im in is h  and a l l  

in d iv id u a l  ra n g e s  to  become more s i m i l a r .  T hackray  ( 1969) o b se rv ed  th a t  i n  

one o f  h i s  t e s t s  w ith  c h i ld r e n ,  some o f  them  k e p t a  s te a d y  ta p p in g  p u ls e
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w hich d id  n o t f i t  th e  m usic and  t h a t  t h i s  p u ls e  v/as u s u a l ly  i n  th e  tM 80-100 

ra n g e . M ost m u s ic ian s  w ould f in d  t h i s  d i f f i c u l t  t o  do and he  assum ed i t  

was a  c a se  o f a p r e f e r r e d  tempo o v e r r id in g  th e  e x te r n a l  m u s ic a l s t im u lu s .  

A lthough th e  now f a m i l i a r  700 m secs a re a  on ly  a p p e a rs  tw ic e  i n  th e  above d a t a ,  

i t  i s  no tew orthy  t h a t  th e  phenomenon T hackray d e s c r ib e d  was u s u a l ly  a t  a b o u t 

t h i s  f re q u e n c y .

A d m itte d ly , s im p le  ta p p in g  i s  a  more ru d im en ta ry  movement th a n  t h a t  

in v o lv e d  i n  any k in d  o f  m u s ic a l p e rfo rm a n ce , b u t  th e  w ide in d iv id u a l  

d i f f e r e n c e s  t h a t  have b een  found  b o th  i n  any p re fe re n c e  and  i n  p r e f e r e n t i a l  

p r e c i s io n  and c o n s is te n c y  may w e l l  r e f l e c t  a  s im i la r  s t a t e  o f  a f f a i r s  i n  th e  

w o rld  o f  r e a l  m usic . Many m u s ic ia n s ,  in c lu d in g  th e  w r i t e r ,  w ould affirrm  

th a t  S c r i p t u r e 's  (1902) a s s e r t i o n  th a t  th e  n a tu r a l  r a t e  o f  ta p p in g  v a r i e s  

w ith  p r a c t i c e ,  f a t i g u e ,  tim e  o f  d ay , h e a l th  and e x te r n a l  c o n d i t io n s  o f  

r e s i s t a n c e  a p p l ie s  e q u a l ly  w e ll  to  m u s ic a l tem p i.

In d iv id u a l  P e rs o n a l Tempi

T app ing  o f  c o u rse  h as  no i n t r i n s i c  v a lu e ,  b e in g  j u s t  th e  mode o f  

movement m ost f r e q u e n t ly  i n v e s t ig a t e d  b ecau se  o f  i t s  co n v en ien ce  and 

s im p l ic i ty .  O th e r l e s s  a r t i f i c i a l  v o lu n ta ry  movements have a l s o  b een  th e  

s u b je c t  o f  s tu d y . T hese have in c lu d e d  Speech Tempi o r  A ccen t D i s t r i b u t i o n  

and Tim ing (S q u ir e ,  1901; W a l l in ,  1901 ) and W alking  S peeds ( S c h â f e r ,  1900; 

H a r r e l l , 1 9 5 7 ). However, a p a r t  from  c o n firm in g  t h a t  w ide in d iv id u a l  tempo 

d i f f e r e n c e s  e x i s t  in  th e s e  a c t i v i t i e s  a s  w e l l  a s  i n  ta p p in g ,  th e  g e n e r a l ly  

av erag ed  p u b lish e d  d a ta  w ould  seem to  have no o th e r  re le v a n c e  to  t h i s  s tu d y .  

Of more i n t e r e s t  a re  th e  s tu d ie s  i n v e s t i g a t in g  i n t r a - i n d i v i d u a l  c o n s is te n c y  

in  m otor sp e e d s  g e n e r a l ly .  0 r a t t y  ( l9 6 7 ) ,  co nce rned  w ith  w hat he te rm ed  

" P e rso n a l E q u a tio n s  i n  M ovem ent", c a l l e d  t h i s  component th e  " P e rs o n a l  Tempo". 

I n  t h i s  r e s p e c t ,  th e  v a r io u s  b a t t e r i e s  o f  a c t i v i t i e s  have o f te n  in c lu d e d  

ta p p in g ,  a s  w e l l  a s  w a lk in g , m isc e lla n e o u s  arm and  le g  m ovem ents, r e a d in g  

and w r i t i n g  sp e e d s . As com plex v o lu n ta ry  movements o f  t h i s  ty p e  a r e  m ore 

a k in  to  th e  movements o f  m u s ic a l p e rfo rm a n ce , any c o n s is te n c y  i s  g o in g  t o  b e  

o f  i n t e r e s t .
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R efe re n ce  h as  a lre a d y  been  made to  M cD ougall’ s  ( 1902a) v iew  t h a t  th e  

b o d ily  mechanism r e a c t s  rh y th m ic a l ly  to  a  s tim u lu s  a t  i t s  own f a i r l y  c o n s ta n t  

tem po, and a l l  th e  fo llo w in g  a u th o r s ,  in  v a r io u s  d e g re e s ,  su p p o rt a  m o n is t ic  

v iew  o f  P e rs o n a l Tempo : -  S m ith  ( l9 0 0 ) ,  Meumann (1 9 1 3 ) , Guttm an ( l 9 3 l ) ,  

P r is c h e is e n -K b h le r  ( l 9 3 3 ) , Kennedy and T ra v is  ( l9 4 7 ) and Jo n e s  and Hanson

( l9 6 l )  . P r is c h e is e n -K b h le r  ta k in g  a  m e n ta l i s t i c  v iew , s t a t e d  t h a t  th e  

"psyche" abho rs one tempo a s  "u n sy m p a th e tic "  and re c o g n ise d  a n o th e r  a s  

" sy m p a th e tic " . She a ls o  b e l ie v e d  t h a t  p e r s o n a l  tem pi w ere l a r g e ly  i n h e r i t e d .  

S e v e ra l  w r i t e r s ,  w h ile  f in d in g  no ev id en ce  o f  a  s in g le  p e rv a s iv e  in d iv id u a l  

p e r s o n a l  tem po, p o s tu la te d  e i t h e r  g roup  f a c t o r s  o f  speed  (A l lp o r t  and  V ernon, 

1967) o r  p re s e n te d  ev id en ce  t h a t  movements w ith  s im i la r  a c t io n s  o r  u s in g  

o p p o s ite  lim b s  s h a re  a  canmon r a t e  (L ev fitan , 1927; H a r r e l l ,  1 9 3 7 ). I n  th e  

m ost com prehensive s tu d y  to  d a t e ,  R im old i ( l9 5 l)^  a l s o  came to  s im i l a r  

c o n c lu s io n s  : -

'S um m ariz ing , we f e e l  e n t i t l e d  to  co n c lu d e  t h a t  th e  m o n is t ic  view  
o f  p e rs o n a l  tempo does n o t seem to  a g re e  w ith  th e  e x p e r im e n ta l 
f in d in g s ,  and t h a t  th e  p r a c t i c e  o f  d e te rm in in g  an i n d i v i d u a l 's  
tempo by means o f one o r  s e v e r a l  t e s t s  o f  ta p p in g  i s  u n s a t i s f a c to r y .  
I f  a  g e n e ra l tempo f a c t o r  e x i s t s ,  i t s  in f lu e n c e  i s  v e ry  l im i t e d  
due to  th e  e x is te n c e  o f  d e f i n i t e  c l u s t e r s  o f  speed  , , .
I n d iv id u a ls  seem t o  be c o n s ta n t  th ro u g h  lo n g  p e r io d s  o f  tim e  in  
t h e i r  tempo c h a r a c t e r i s t i c s .  Each S seems to  ad o p t a  c e r t a i n  
te m p o ra l p a t t e r n  f o r  a  p a r t i c u l a r  group  o f  a c t i v i t i e s  and t h i s  
i s  th e  b e s t  d e f i n i t i o n  o f  h i s  " p e r s o n a l  te m p o " .'

R im o ld i' s  ex p erim en ts  had  su g g e s te d  t h a t  th e  sp eed  o f  l a r g e  movements o f  

t h e  tru n k  o r  lim b s  w ere in d e p en d en t o f  th e  s id e  o f  th e  body , m u sc u la r  g roup  

o r  f u n c t io n  and w ere p ro b a b ly  r e l a t e d  to  in d iv id u a l  g a i t  o r  g e s tu r e .  T here 

ap p ea red  to  be d i f f e r e n t  n a t u r a l  sp eed s f o r  two groups o f  m ovem ents, one group 

in v o lv in g  th e  la r g e  m uscles o f  th e  tru n k  and  p ro x im al p a r t s  o f  th e  l im b s ,  and 

th e  o th e r  th e  d i s t a l  p a r t s  o f  b o th  e x t r e m i t i e s .  Hovrever, he d id  n o t a c c e p t 

th e  view  th a t  th e  tem pi o f  d i f f e r e n t  a c t i v i t i e s  w ere t o t a l l y  u n r e la te d .

P a s t  in d iv id u a l s  w ere c o n s i s t e n t ly  f a s t  i n  a l l  a c t i v i t i e s  o v e r  lo n g  p e r io d s  

o f  t im e , a  v iew  g e n e ra l ly  co n firm ed  by Wu ( l9 3 5 ) .  Adams ( l9 3 5 ) ,  hov/ever, 

o b se rv ed  th a t  a  p e rso n  who was q u ic k  in  one ta s k  was n o t n e c e s s a r i ly  so  i n  

a n o th e r .

1 . P .302 .
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On th e  o th e r  h an d , P a t te r s o n  (1 9 1 6 ) , B raun  (1 9 2 7 ) , L a u e r (1933) ,

H a rr iso n  and D orcus (1938) and H a rr is o n  (1941) found  no s i g n i f i c a n t  s i m i l a r i t y  

i n  tempo betw een any o f  th e  v a r io u s  ta s k s  p e rfo rm e d , a l th o u g h  th e  l a s t  two 

s tu d i e s ,  i n  a d d i t io n  to  P r is c h e is e n -K b h le r  (1 9 3 3 ) , Adams (1 9 3 5 ) , R im old i 

( 1951) ,  A l lp o r t  and Vernon (1967) and Sm oll ( 1975a and 1.975b) a l l  a f f irm e d  

t h a t  in d iv id u a l s  a r e  r e l a t i v e l y  c o n s i s t e n t  w i th  r e g a rd  to  th e  r a t e  a t  w hich 

th e y  perfo rm  s p e c i f i c  m otor t a s k s .  Adams, ho .vever, n o te d  t h a t  Ss c o n s i s te n t  

i n  one t e s t  w ere n o t n e c e s s a r i ly  c o n s i s t e n t  i n  a n o th e r .  The g e n e ra l 

ev id en ce  a l s o  s u g g e s ts  t h a t  th e  tim e  betw een  t e s t  p e r io d s  h as  r e l a t i v e l y  

l i t t l e  in f lu e n c e  on th e  tempo f o r  any a c t i v i t y ,  a lth o u g h  th e  p o s s ib le  e f f e c t  

o f  C irc a d ia n  and o th e r  b io lo g ic a l  v a r i a t i o n s  on movement m ust alw ays be 

c o n s id e re d . Sw indle (l9 1 3 ) and A l lp o r t  and  V ernon ( 1967) ,  among many o th e r s ,  

found w ide tempo d i f f e r e n c e s  betw een  in d iv id u a l s  f o r  any p a r t i c u l a r  t a s k ,  and 

C r a t ty  ( l9 6 8 ) o b se rv ed  th a t  t h i s  acc o u n ted  f o r  th e  d i f f i c u l t y  e x p e rie n c e d  by 

scane dance te a c h e r s  i n  en co u rag in g  in d iv id u a l s  to  b re a k  o u t o f  w e l l - e s t a b l i s h e d  

h a b i t  p a t t e r n s  in v o lv in g  rhythm . C o lle a g u e s  o f  th e  w r i t e r  who a r e  t e a c h e r s  

o f  dance f r e q u e n t ly  rem ark t h a t  c h i ld r e n  smd s tu d e n ts  have t h e i r  own n a t u r a l  

tempo -  m eaning t h e i r  tempo f o r  any p a r t i c u l a r  dance s i t u a t i o n ,  th u s  m aking 

c o n c e r te d  movement more d i f f i c u l t , a l t h o u ^  i n  an  e a r ly  s tu d y , S c r ip tu r e  

( 1902) d id  su g g e s t th a t  th e  in d iv id u a l  n a t u r a l  movement r a t e  c o u ld  be m o d if ie d  

by p r a c t i c e .  I n  any c a s e ,  i n  communal a c t i v i t i e s  l i k e  d a n c in g  and m arch in g , 

any in d iv id u a l  p re fe re n c e s  have t o  be  r e c o n c i le d  i n t o  a  common ensem ble tem po.

M u sica l p erfo rm ance  i s  more th a n  j u s t  a  m a t te r  o f  m o to r a c t i v i t y  o f  

c o u r s e , many o th e r  c o n s id e ra t io n s  c e r t a i n l y  t a k in g  c o n sc io u s  p re c e d e n c e , b u t  

inasm uch a s  any g iv e n  p e rfo rm in g  s i t u a t i o n  i s  a  s p e c i f i c  c o n p le x  m otor t a s k ,  

so  th e  above r e s e a r c h  and comments may b e  a p p l ic a b le  t o  th e  tem pi o f  m usic .

I t  i s  n o t i c e a b le  t h a t  few w o rkers  i n  t h i s  a r e a  have been  co n ce rn ed  w ith  th e  

d eg ree  o f  p r e f e r e n c e  p r e c i s io n  and c o n s is te n c y  t h a t  i s  th e  w r i t e r ' s  main 

i n t e r e s t .  In d e e d , some o f  th e  f in d in g s  q u o te d  above w ere  th e  r e s u l t  o f  j u s t
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one im m ediate sequence o f  p erfo rm an ces  o f  th e  r e q u ir e d  ta s k  f o r  each  S .

I n  t h i s  r e s p e c t  how ever, i t  i s  i n t e r e s t i n g  th a t  R im old i ( l 9 5 l ) ,  T is s e ra n d  

and G u ilh o t (1949) and Sm oll ( l9 7 5 c )  a l l  found th a t  Ss w ith  f a s t e r  " p r e f e r r e d "  

tem pi w ere g e n e ra l ly  more c o n s i s te n t  in  th e  perform ance o f  ta s k s  in c lu d in g  

r e p e t i t i v e  movements.

The q u e s t io n  o f  e a se  and economy o f  e f f o r t  i s  a l s o  im p o r ta n t i n  

p r e f e r e n t i a l  movement te m p i. I t  i s  w e ll  known th a t  a t h l e t e s  and sw im m ers, 

p a r t i c u l a r l y  i n  lo n g  d is ta n c e  e v e n ts ,  s e t t l e  i n to  a  tempo th e y  f e e l  i s  b o th  

econom ical and l e a s t  f a t i g u in g .  Howes (1 9 2 6 ), f o r  exam ple, em phasised  th e  

im p o rtan ce  o f  s t r i k i n g  th e  r i g h t  tempo when row ing . S c r ip t u r e  ( l8 9 9 )  s t a t e d  

t h a t  th e  n a tu re il r a t e  i s  th e  one a t  w hich  an in d iv id u a l  can  p e rfo rm  th e  

g r e a t e s t  number o f  movements w ith  th e  l e a s t  f a t i g u e ,  and  A u s t in  ( i n  N u ru lla h , 

1927) made th e  p o in t  t h a t  r ty th m  to  b e  en joyed  m ust l i e  w i th in  th e  l i m i t s  o f  

p le a s u r a b le  e x e r c i s e .

Tempo L im its  and R e a c tio n  Times

The above le a d s  to  a  b r i e f  c o n s id e r a t io n  o f  two p a ra m e te rs  w h ic h , 

a lth o u g h  by d e f i n i t i o n ,  have l i t t l e  obv ious re le v a n c e  to  p r e f e r e n t i a l  sp eed s  

i n  any a c t i v i t y ,  may in f lu e n c e  m u s ic a l tem pi by s e t t i n g  l i m i t s  on th e  n o te  

sp eed s  w ith  th e  b e a t .  U hrbrook (1928) r e p o r te d  t h a t  an  i n d i v i d u a l 's  

maximum ta p p in g  sp eed  u s u a l ly  c o r r e l a t e d  q u i te  h ig h ly  w ith  o th e r  maximum 

p e rfo rm a n c e s , and  Lew i ta n  ( 1927) o b ta in e d  good r e p e a t  r e l i a b i l i t y  and  c lo s e  

r i g h t  and l e f t  hand s id e  ag reem en t w ith  maximum speed  ta p p in g  and  body 

m ovem ents. H a r r is o n  ( l9 4 l )  found  no in d i c a t io n  o f  an  in d iv id u a l  u n i t a r y  

speed  f a c t o r  c h a r a c t e r i s t i c  o f  a l l  maximum r a t e s  o f  movement a p a r t  from  a  few 

e x c e p tio n a l  in d iv id u a l s  who w ere f a i r l y  c o n s i s te n t  in  b o th  t h e i r  v o lu n ta r y  and 

maximum speed  l e v e l s .  B o th  he  and Wu (1935) d id  how ever f i n d  a  lo w , b u t  

r e l i a b l e  p o s i t i v e  g e n e ra l  r e l a t i o n s h i p  betw een v o lu n ta ry  and  m axim al r a t e s  o f  

movement. Of i n t e r e s t  t o  keyboard  p la y e r s  i n  p a r t i c u l a r  i s  th e  w ork o f  

S te t s o n  ( 1905) ,  who r e p o r te d  t h a t  th e  maximum speed  o f  b e a t s  by  a  s in g l e  .
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f i n g e r  was abou t h a l f  th e  r a t e  p o s s ib le  from  a  co m b in a tio n  o f  two o r  more 

f i n g e r s .

A f a m i l i a r  v a lu e  a p p e a rs  i n  th e  work o f  b o th  D r e s s l a r  ( l8 9 2 ) ,  who n o te d  

t h a t  th e  m ost r a p id  ta p p in g  r a t e  u n d e r v o lu n ta ry  c o n t ro l  approached  100 m secs 

p e r  b e a t ,  and R ic h e t ( 1898) , who s t a t e d  t h a t  t h i s  same speed  waa th e  l i m i t  f o r  

p ro n o u n c in g  s y l l a b l e s .

T apping  speeds have n o t u s u a l ly  b een  c o n s id e re d  r e l a t e d  to  R e a c tio n  

Times (E ysenck , 1 9 4 7 ), a lth o u g h  S w ind le  ( l9 1 3 ) ,  i n  an u n co n v in c in g  ex p erim en t 

in v o lv in g  th e  s t r i k i n g  o f  b u tto n s  w ith  a  m a l l e t t ,  found  a  h i ^  c o r r e l a t i o n  

betw een  in d iv id u a l  R e a c tio n  Time and tem po.

P h y s iq u e , M echanical F a c to r s ,  E x p re s s iv e  Movement and B s r s o n a l i ty

I t  i s  su g g es ted  t h a t  body l e v e r  d im e n s io n s , movement e x te n t  and  o th e r  

a s p e c ts  o f  physiq u e  may b e  r e l a t e d  t o  an  i n d i v i d u a l 's  tempo c h a r a c t e r i s t i c s .

To san e  e x te n t  th e  law s o f  m echan ics m ust a p p ly  t o  human movement, w i th  

f a c t o r s  such  a s  th e  n a t u r a l  sw ing tempo o f  o u r body le v e r s  h a v in g  a  p o s s ib le  

in f lu e n c e  on p e rfo rm in g  te m p i. Many w r i t e r s  have o b se rv ed  t h a t  lim b  

movements te n d  to  be p e n d u la r ;  an in c r e a s e  i n  movement e x te n t  n o t n e c e s s a r i ly  

p ro d u c in g  an in c re a s e  i n  i t s  d u r a t io n  (B in e t and C o u r t i e r ,  i n  A ngel 1 ,  1919; 

I s s e r l i n ,  1914 ; B u y te n d ijk ,  1 9 4 7 ). I n  m u s ic a l p r a c t i c e  t h i s  may b e  t r u e

f o r  m o d if ic a t io n s  o f  th e  e x te n t  o f  a  movement once i n i t i a t e d ,  as i n  

c o n d u c tin g , b u t g e n e ra l  e x p e r ie n c e  w ould  a g re e  w ith  C a t t e l l  ( 1946) t h a t  

rhythm s w ith  a  sm a ll movement a m p litu d e  a r e  u s u a l ly  f a s t e r .  However, a l t h o u ^  

s h o r te r  lim b s  may te n d  to  encourage f a s t e r  tem pi i n  w a lk in g  (S ch& fer, 1900) and 

many in v o lu n ta ry  m ovem ents, i t  i s  n o t c l e a r  i f  th e y  a r e  a s s o c ia te d  w ith  

g e n e ra l ly  f a s t e r  r a t e s  i n  a l l  a c t i v i t i e s  w here movement i s  seco n d ary  to  o th e r  

c o n s id e r a t io n s .  T here  i s  c e r t a i n l y  no e v id en ce  th a t  c o n d u c to rs  w i th  s h o r te r  

arm s fa v o u r  f a s t e r  tem pi!

O th er m echan ica l f a c t o r s  may a l s o  a p p ly . H e a v ie r  lim b s  o r  lim b s  lo a d e d  

w ith  c lo th in g  o r  ex ten d ed  by a  b a to n  c o u ld  a l s o  a f f e c t  te m p i, a l th o u g h
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su b seq u en t i n d i r e c t  ev id en ce  i s  to  th e  c o n t r a r y .  P e rh ap s  even  more 

c r i t i c a l  and r e le v a n t  a re  th e  e x te r n a l  f o r c e s  a c t i n g ,a g a in s t  th e  movements 

o f  th e  body , and in  t h i s  c o n n e c tio n . S c r ip tu r e  (l9 0 2 ) n o te d  th a t  in d iv id u a l  

n a tu r a l  r a t e  v a r ie d  w ith  th e  e x te r n a l  c o n d i t io n s  o f  r e s i s t a n c e .  S te ts o n  

( 1905) ,  n o t n e c e s s a r i ly  c o n t r a d ic t in g  t h i s ,  o b se rv ed  t h a t  an  o b s ta c le  

in tro d u c e d  a g a in s t  an o s c i l l a t i n g  lim b  does n o t a f f e c t  th e  c h a r a c te r  o r  

tempo o f  th e  movement. I t  does ap p ea r th e r e f o r e  t h a t  a  g iv e n  in d iv id u a l  

movement s i t u a t i o n ,  when re p e a te d  w ith  th e  same lo a d in g  and  e x te r n a l  

r e s i s t a n c e  a t  l e a s t  p ro v id e s  th e  m ech an ica l c o n d i t io n s  a p p ro p r ia te  f o r  

c o n s i s te n t  te m p i. These m a tte r s  w i l l  a g a in  be r a i s e d  when d e a l in g  w ith  th e  

m u s ic a l v a r i a b le s  o f  in s tru m e n t,  to u c h  and te c h n iq u e .

T here have been  s e v e ra l  a t te m p ts  to  c a te g o r i s e  psychom otor o r  p h y s ic a l  

ty p e s .  K re tsch m er (1925) f i r s t  d i f f e r e n t i a t e d  betw een  p y k n ic  and n o n -p y k n ic  

ty p e s ,  and  Enke (1930) in  h i s  work on c o n s is te n c y  o f  movement produced  th e  

fo llo w in g  c a te g o r ie s  and f i n d i n g s : -

1 ) r y k n ic s  a r e  e s s e n t i a l l y  s lo w e r them le p to so m es  and a t h l e t i c s .

2 ) ly k n ic s  a re  more i r r e g u l a r  and v a r i a b l e ,  w h ile  lep to so m es and

a t h l e t i c s  a r e  more m e c h a n ic a l, a u to m a tiz e d  and  s te r e o ty p e d .

3 ) Leptosom es and a t h l e t i c s  a r e  g iv e n  to  p e r s e v e r a t io n ,  f in d in g  

i t  more d i f f i c u l t  to  change t h e i r  p e r s o n a l  rhythm  and slow ed 

by d i s t r a c t i o n .

if) ly k n ic s  a r e  a d a p ta b le  to  e x te r n a l  rhythm s and t h e i r  a c t io n  i s  

speeded  by d i s t r a c t i o n .

5 ) F in e ly  c o o rd in a te d  a c t i v i t y  i s  b e s t  c a r r i e d  o u t by le p to so m e s , 

l e s s  w e ll  by p y k n ic s  and l e a s t  w e ll  by a t h l e t i c s .

6) pyknics  a r e  f l u i d ,  f r e e ,  s o f t ,  rounded  and u n in h ib i te d  i n

t h e i r  a c t io n s .  Leptosom es a r e  s t i f f  and a n g u la r .

7 ) ly k n ic s  f a t i g u e  g r a d u a l ly ,  le p to so m es  su d d e n ly .
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I n  r e l a t i o n  to  th e  p r e s e n t  s tu d y  p e rh a p s  much o f  th e  above i s  no more 

th a n  a  s o p h i s t i c a te d  way o f  s t a t i n g  t h a t  f a t  o r  clum sy p e o p le  g e n e r a l ly  move 

m ore s lo w ly  o r  t h a t  f a s t  p eo p le  a r e  g e n e r a l ly  f a s t  in  a l l  t h e i r  movements 

(S w in d le , 1 9 1 3 ).

A m ore r e c e n t  system  o f  c l a s s i f y i n g  p h y s ic a l  ty p e s  was d e v ise d  by 

S h e ld o n  e t  a l  ( 1940) knovm as  " s c m a to ty p in g " . Endom orphs, h av in g  a  w e l l -  

co v e re d  l a r g e  bone s t r u c t u r e  a r e  g e n e r a l ly  s low  m overs. Mesomorphs a r e  

p re d o m in a n tly  m u sc u la r , w h ile  E ctom orphs a r e  e s s e n t i a l l y  t h i n  and l e a n .

A p art from  t h e i r  a c tu a l  p h y s iq u e  and te m p i, i t  h as  b een  found t h a t  

in d iv id u a l s  e v in c e  c o n s is te n c y  i n  th e  way th e y  move g e n e r a l ly . T h e ir  

" E x p re s s iv e  Movement" i s  th u s  a n o th e r  component o f  C r a t ty ' s " P e rso n a l 

E q u a tio n s  i n  M ovement". C r a t ty  (l9& 7) commented th a t  th e  a v a i la b l e  l i t e r a t u r e  

in d i c a te d  a  rem ark ab le  c o n s is te n c y  o f  p e r s o n a l  perfo rm ance  q u a l i ty  i n  b o th  

g ro s s  and f i n e  body and  lim b  m ovem ents.

A l lp o r t  and V ernon (l967)^ a l s o  w r i t e  : -

'T h e  ev id en ce  in d i c a te s  c l e a r l y  t h a t  th e  e x p re s s iv e  movements o f  
p e r s o n a l i ty  a r e  n o t s p e c i f i c  and u n r e la te d ;  on th e  c o n t r a r y  
th e y  form  c o h e re n t ,  i f  p e rp le x in g  p a t t e r n s . '

The w r i t e r ' s  m ain i n t e r e s t  h e re  i s  in  th e  p o s s i b i l i t y  o f  r e l a t i n g  any 

c o n s i s t e n t  in d iv id u a l  movement q u a l i t y ,  a s  i t  a f f e c t s  a  m u s ic ia n 's  p h y s ic a l  

p e rfo rm in g  s t y l e  and te c h n iq u e ,  to  c o n s is te n c y  o f  p erfo rm ance  and tem po.

Of c o u rse  we a r e  now in  an a re a  w here o b je c t iv e  m easurem ents a r e  v e ry  

d i f f i c u l t ,  and a s s e s s in g  c o n s is te n c y  i n  th e  more s u b t l e  a s p e c ts  o f  movement 

and g e s tu r e  w ould  p ro b ab ly  be  im p o s s ib le . P e rh ap s  i t  i s  o n ly  w ith  th e  more

m ech an ica l p a ra m e te rs  o f  human movement, such  a s  i t s  e x te n t  o r  body l e v e r

d im e n s io n s , t h a t  any f u tu r e  r e l a t i o n s h i p s  w ith  m u s ic a l p erfo rm ance  can  b e  

e s t a b l i s h e d .

I n t e g r a l  v /ith  E x p re s s iv e  Movement i s  th e  q u e s tio n  o f  P e r s o n a l i ty

'M o to r a c t s  a re  n o t so  s p e c i f i c  a s  to  be m e a n in g le s s , ,  and  b e in g  
o rg a n iz e d  th e y  m ust r e f l e c t  to  a  l a r g e  d eg ree  th e  o r g a n iz a t io n  o f  
th e  t o t a l  b r a in  f i e l d .  T h ere  a re  d e g re e s  o f  u n i ty  i n  m e n ta l l i f e
and  in  p e r s o n a l i ty .  I t  i s  s u r e ly  n o t u n re a so n a b le  to  assum e t h a t
in s o f a r  a s  p e r s o n a l i ty  i s  o rg a n iz e d ,  e x p re s s iv e  movement i s  
harm onious and s e l f - c o n s i s t e n t ,  and in s o f a r  a s  p e r s o n a l i ty  i s  
u n in te g r a te d ,  e x p re s s iv e  movement i s  s e l f - c o n t r a d i c t o r y . '  _

1, p. na ; 2, pp. 1.81/2. , ' 9 6 7 )
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T here i s  l i t t l e  doubt t h a t  m u s ic a l tempo i s  a f f e c t e d  by th e  tem peram ent 

o f  th e  e x e c u ta n t (P ox -S tran g w ay s, 19 2 9 ). The g e n e ra l calm ness o r  e x c i t a 

b i l i t y  o f  a m u s ic ia n , to g e th e r  w ith  h i s  p a s s in g  mood p ro b ab ly  a f f e c t s  th e  

e x t e n t ,  s t y l e  and tempo o f  h i s  p e rfo rm in g  m ovem ents, j u s t  a s  i t  a f f e c t s  th e  

i n t e r p r e t a t i o n  o f  th e  m usic i t s e l f .  In d e e d , C .P .E . Bach ( l9 5 3 )  recommends 

a  p erfo rm in g  s ty le  b ased  on t h i s  v e ry  phenomenon. U n fo r tu n a te ly ,  no 

e x p e rim e n ta l v/ork a p p e a rs  to  have been  done i n  t h i s  a r e a  and th e  i n d i r e c t  

e x p e rim e n ta l ev id en ce  i s  c o n t r a d ic to r y .  A lthough  H ir ia r te b o rd e  ( 1964) 

showed th e r e  was a  r e l a t i o n s h i p  betw een  em o tio n a l s t a b i l i t y  and th e  sy n c h ro 

n i s a t i o n  o f  rhy thm ic  re s p o n s e s ,  R. S eash o re  ( l9 2 6 )  found no such  c o r r e l a t i o n .  

The p h y s ic a l  so m ato ty p in g  p re v io u s ly  m en tioned  a l s o  h as  g e n e ra l im p l ic a t io n s  

f o r  tem peram ent. Endomorphs te n d  to  be p h le g m a tic .  Mesomorphs and Ectom orphs 

r e s p e c t iv e ly  b e in g  e x t r a v e r t s  and  i n t r a v e r t s .

F i n a l l y ,  H a rr is o n  ( l9 4 l )  and  Sm oll ( 1975a) found an  ab sen ce  o f  sex  

d i f f e r e n c e s  in  th e  p r e f e r r e d  tempo o f  p erfo rm an ce  f o r  s e v e r a l  m oto r t a s k s .

T h is  f in d in g  d is a g re e s  w ith  t h a t  o f  Hoffman ( 1969) ,  who r e p o r te d  a  s i g n i f i 

c a n t ly  f a s t e r  p r e f e r r e d  f in g e r - t a p p in g  tempo f o r  m ales th a n  f o r  fe m a le s . 

Movement A n a ly s is

Some work h as  been  con d u c ted  on th e  a n a ly s i s  and c a t e g o r i s a t io n  o f  ty p e s  

o f  movements and movement s e q u e n c e s , and a s  th e  n a tu r e ,  g ro u p in g  and c o n t r o l  

o f  th e  d e t a i l e d  a c t io n s  in v o lv e d  i n  m u s ic a l perfo rm ance  a re  c l e a r l y  p a r t  o f  

t h e  t o t a l  back g ro u n d , th e  w r i t e r  f e e l s  j u s t i f i e d  i n  th e  in c lu s io n  o f  t h i s  

s e c t io n .  However, h a v in g  drawn a t t e n t i o n  to  i t s  l i k e l y  u l t im a te  s ig n i f i c a n c e ,  

i t  w i l l  s u f f i c e  in  t h i s  s tu d y  t o  m en tion  o n ly  th e  work c o u p lin g  Movement 

A n a ly s is  w ith  m u s ic a l a c t i v i t i e s .  The fo llo w in g  two a u th o rs  w ere con ce rn ed  

w ith  th e  r e l a t i o n  betw een movement and w hat th e y  c a l l e d  th e  " rh y th m ic  u n i t

g roup

'One may say  t h a t  th e  u n i t  g roup  i s  th e  form  in  w hich  th e  v a r io u s  
m uscle  s e t s  and  segm ents o f  a  lim b  o r  organ  can a l l  work to g e th e r  
f r e e l y  and e a s i l y  i n  a  s in g le  movement c y c l e . '

(stetson, 1905)
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'Y/e s h a l l  f in d  t h a t  m otor rhythm  depends upon an in t e g r a t e d  
p a t t e r n  o f  a c t io n  w hich we s h a l l  c a l l  th e  Movement C y c le , i n  
w hich  s e p a ra te  movements a re  app reh en d ed  alw ays a s  c o n s t i tu e n t s  
o f  a  s in g le  k in a e s t h e t i c  u n i t . '

(M u rs e ll ,  1937)

W ith  re g a rd  t o  th e  m u s c le -s e ts  a t  work in  a  m u s ic a l rhy thm . S te ts o n  was 

d o u b tfu l  i f  th e  m u sc les  a c tu a l ly  p ro d u c in g  th e  to n e  w ere th e  so u rc e  o f  th e  

rhythm . So many n o n -rh y th ia ic  a c t io n s  w ere co n ce rn ed  i n  moving up and down 

th e  k e y b o a rd , p a s s in g  betw een le v e r s  i n  v/lnd in s t r u m e n ts ,  bow ing s t r in g e d  

in s t r u m e n ts ,  as  w e ll  a s  i n  ex tra n e o u s  a c t i v i t i e s  such  a s  p r e s s in g  p e d a ls  and 

tu r n in g  o v e r  p a g e s . However, he d id  make th e  p o in t  t h a t  th e  o rd in a ry  u n i t  

g roup  d oes  n o t show w ide v a r i a t io n s  i n  d u r a t io n s ,  b e in g  a  l i t t l e  l e s s  th a n  

one se c o n d , and th a t  m u l t ip ly in g  t h i s  v a lu e  by th r e e  o r  f o u r  r e p re s e n te d  th e  

maximum d u r a t io n  f o r  th e  s lo w e r , au to m a tic  r e g u la r  movement w h ich  p ro d u ces  

th e  m easu re .

S t e t s o n 's  ( l9 0 5 )  ex p erim en ts  in c lu d e d  th e  a n a ly s i s  o f  up and down 

rh y th m ic  movements o f  th e  arm and hand w ith  b a to n ,  f in g e r  ta p p in g  on a  key o r  

tam bour, and fo o t  ta p p in g  on th e  f l o o r .  He found  t h a t  th e  d u r a t io n  o f  th e  

b e a t  s t r o k e  was s u r p r i s in g ly  un ifo rm  and in d e p en d en t o f  e i t h e r  th e  tempo o r  

th e  le n g th  o f th e  s t r o k e .  T h is  b e a t s t r o k e  he c a l l e d  a  b a l l i s t i c  o r  f r e e -  

th row n movement and he added t h a t  he found  no b e a t  s t r o k e s  lo n g e r  th a n  125 

m secs , s u g g e s tin g  to  th e  w r i t e r  th a t  th e  a v e ra g e  d u r a t io n  m igh t be c lo s e  to  

th e  u b iq u i to u s  100 m secs v a lu e . S te t s o n  a d d s : -

' Changes i n  tempo a re  due to  v o lu n ta ry  h a s te n in g  o r  r e t a r d in g  
d u r in g  th e  r e l a x a t io n  p ro c e s s .  T h is  f a c t  i s  o f  c o n s id e ra b le  
Im p o rtan ce  in  co n d u c tin g . A ch o ru s  o r  o r c h e s t r a  depend q u i te  
a s  much on th e  b a c k s tro k e  a s  th e y  do on th e  b e a t  s t r o k e  f o r  
d i r e c t i o n .  C onducting  a t  th e  o rg a n  o r  p ia n o  i s  a lw ays 
u n s a t i s f a c t o r y ,  and an a n g u la r  s t y l e  o f  b e a t in g  w hich  su p p re s se s  
th e  back  s t r o k e  i s  a lm ost a s  i n e f f e c t i v e . '

He c e r t a i n l y  s t r o n g ly  su g g e s ts  t h a t  th e  tempo o f  a  movement i s  aim ed o r  

p re d e te rm in e d  and n o t a f f e c t e d  by th e  d u r a t io n  o f  a  f a i r l y  u n ifo rm  b e a t  s t r o k e ,  

o r  by su b se q u en t r e s i s t a n c e : -

'An o b s ta c le  a g a in s t  w hich th e  lim b  s t r i k e s  do es  n o t  a f f e c t  th e  
c h a r a c te r  o f  th e  movement. A t th e  end o f  th e  no rm al i n t e r v a l  th e
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n e g a t iv e  m u s c le - s e t  c o n t r a c t s  and w ithd raw s th e  l im b , a s  i f  th e  
lim b had  s h o t to  th e  end o f  i t s  co u rse  unim peded. I t  i s  s im p ly  
a s  i f  th e  lo w e r pairt o f  th e  o s c i l l a t i o n  had b een  c u t  o f f  by th e  
o b s ta c le  and i t s  p la c e  ta k e n  by a  pause  a t  th e  o b s ta c l e .  I f  one
c lo s e s  ones eyes and b e a ts  a  r a p id  rhythm  w ith  th e  arm and  h a n d ,
a t  f i r s t  i n  th e  a i r ,  and th e n  app ro ach es  an o b s ta c le  whose 
p o s i t io n  i s  n o t e x a c t ly  known u n t i l  th e  hand s t r i k e s  th e  o b s ta c le  
a t  each  b e a t ,  one w i l l  f in d  th a t  th e  c h a r a c te r  o f  th e  movement 
and th e  rhythm  i s  q u i te  unchanged by th e  in t e r v e n t i o n  o f  th e  
o b s t a c l e . '

R ecen t work by M arsden e t  a l  (1972) co n firm s t h i s ,  com ing to  th e  con 

c lu s io n  t h a t  m u scu la r movements a r e  u n d er th e  c o n t ro l  o f  a  s e rv o  s i m i l a r  i n  

many ways to  th o se  i n  e n g in e e r in g  c o n t ro l  sy s tem s , in c lu d in g  an a u to m a tic  

g a in  com pensation  f o r  a l t e r e d  lo a d in g .  They found  th a t  i f  a  v o lu n ta r y  

movement met an  u n ex p ec ted  o b s t r u c t io n ,  a d d i t io n a l  m u sc u la r  pow er v/as v e ry  

q u ic k ly  e x e r te d  to  overcome i t .

Im p l ic a t io n s  f o r  m u s ic a l perfo rm ance c e r t a in l y  s u g g e s t th e m s e lv e s ,  w here 

th e  to u ch  and r e s i s t a n c e  o f  one in s tru m e n t may be v e ry  d i f f e r e n t  from  a n o th e r .

However, i t  must be  p o in te d  o u t t h a t  an in s tru m e n t i s  n o t changed d u r in g  a

p e rfo rm an ce , and p resum ab ly  th e  to u c h  f a c t o r  i s  n o rm ally  ta k e n  i n t o  a c c o u n t 

when s e t t i n g  th e  o r i g i n a l  tem po. Where th e  above work may im pinge upon t h i s  

s tu d y  i s  in  s u g g e s tin g  t h a t  m u s ic a l mcvements o f  a  b a l l i s t i c  ty p e ,  su ch  a s  i n  

p ia n o  s t a c c a to ,  may n o t have t h e i r  in te n d e d  tempo a f f e c t e d  by th e  su b se q u e n t 

touch  o f  th e  in s tru m e n t ,  even  i f  th a t  in s tru m e n t had  n o t  p r e v io u s ly  b een  

t e s t e d  by th e  p e rfo rm e r . In d e e d , t h i s  was b o rn e  o u t by th e  r e s u l t s  g e n e r a l ly ,  

w here even th e  tempo o f  l e g a to  p la y in g  ap p ea red  t o  be  u n a f f e c te d  by  a  

d i f f e r e n t  p ia n o .

M u rse ll ( l9 3 7 ) u sed  some o f  S t e t s o n 's  te rm s in  d e s c r ib in g  th e  v a r io u s  

ty p e s  o f  movement i n  th e  Movement C y c le . I n  r e l a t i o n  to  b e a t in g  t im e ,  th e  

s ta g e s  in v o lv e d  in  each  b e a t  c y c le  he gave a s  fo llo w s  : -

1) The b a l l i s t i c  down b e a t  -  th e  a c c e n tu a l  e le m e n t.

2) P re p a ra to ry  o r  te rm in a l  s u b s id ia ry  movements d y n a m ic a lly  

i n t e g r a t e d  w ith  th e  down b e a t .

3) The R e la x a tio n  P hase -  when th e  m uscles p r e p a r e  f o r  th e  

n e x t c y c l e .
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F i n a l l y ,  T hackray (1969) makes th e  fo llo w in g  d i s t i n c t i o n s  betw een  f in e  

and g ro s s  body movements and rhythm s a s  e x e m p lif ie d  by d an c in g  and 

in s tru m e n ta l  perfo rm ance r e s p e c t iv e ly

1) The ty p e  o f  c o o rd in a t io n  r e q u ir e d  i s  d i f f e r e n t ,

2) Dance movements n o rm a lly  in v o lv e  th e  c o n t ro l  o f  th e  w hole

body w hereas in s tru m e n ta l  perfo rm ance  i s  nx)re l i m i t e d .

3) Dance movements in v o lv e  w e ig h t t r a n s f e r e n c e  from  f o o t  t o  f o o t ,  

and th e  f a c t o r  o f  s t a t i c  and dynamic b a la n c e  to  a  f a r  g r e a t e r  

e x te n t  th a n  t h a t  demanded by in s tru m e n ta l  p e rfo rm a n ce .

Movement T ra in in g  and Memory

An a s p e c t  o f  Movement T ra in in g  t h a t  m ust be m entioned  i s  th e  p o s s ib le

i n t e g r a l  p a r t  p la y e d  by  tempo i n  th e  le a r n in g  o f  any s k i l l  o r  sequence o f

movem ents. A v e ry  r e c e n t  s tu d y  by Summers ( l 974) makes a  u s e f u l  

c o n t r ib u t io n  h e r e : -

*The tim in g  o f  e v e n ts  r a t h e r  th a n  b e in g  in d ep en d en t o f  se q u e n c in g  
a p p e a rs  to  be an  i n t e g r a l  p a r t  o f  th e  m otor program , p a r t i c u l a r l y  
f o r  rh y thm ic  tim e  s t r u c t u r e s . '

S w ind le  ( l9 1 9 ) ,  m aking a  r a th e r  s i m i l a r  p o i n t , s t a t e d  t h a t  th e  a m p litu d e  

o f  movements i n  a  g roup can  b e  more e a s i l y  in f lu e n c e d  th a n  tempo o r  d i r e c t i o n .  

One e d u c a t io n a l  im p lic a t io n  from  t h i s  i s  t h a t  tem po, o r  p e rh ap s  more a c c u r a te l y ,  

th e  tim in g  r e l a t i o n s h i p  o f  each  a c t io n ,  i s  n o t  som eth ing  added on to  p e rfo rm in g  

te c h n iq u e  b u t  sh o u ld  be l e a r n t  s im u lta n e o u s ly  w ith  i t .  I n  a d d i t io n  th e  

memory and r e c a l l  o f  a  p e rfo rm in g  tempo may n e c e s s i t a t e  th e  k in a e s t h e t i c  

" im ag in in g "  o f  th e  o r ig i n a l  p e rfo rm an ce . T h is  i s  an a c c o rd  w ith  M ainw aring  

( 1933) who s t a t e d  t h a t  th e  r e c a l l  o f  m usic  r e q u i r e s  a  p ro c e s s  o f  " th in k in g "  

i n  r e c u r r e d  k in a e s t h e t i c  e x p e r ie n c e s .  T h is  was q u a l i f i e d  how ever by h i s  

a s s e r t i o n  t h a t  th e  medium i n  w hich  a  tu n e  was p re s e n te d  was r a p id ly  f o r g o t t e n ,  

th e  m elody b e in g  r e c a l l e d  by m otor p ro c e s s e s  a s  a  "mere tu n e " .  R. S e a sh o re  

( 1926) a l s o  s t r e s s e d  th e  im p o rtan ce  o f  ta k in g  and r e t a in in g  a  m u scu la r  s e t  o f  

th e  rh y th m ic  p a t t e r n  a s  a  w hole f o r  a  s u f f i c i e n t  le n g th  o f  tim e  i n  o rd e r  t o  be 

a b le  t o  re p ro d u c e  i t .  C. S eash o re  ( l9 3 8 )  even  w ent f u r t h e r ,  i n  s t a t i n g  th a t
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a t  th e  moment o f  r e c a l l ,  th e  o rg a n ic  re sp o n se s  th row  th e  o rgan ism  a s  a w hole 

i n t o  m u scu la r t e n s io n ,  a f f e c t in g  d ig e s t io n ,  p e r s p i r a t i o n ,  p o s e ,  s t a b i l i t y ,  

b r e a th in g  and c i r c u l a t i o n .  F u r th e r  r e f e r e n c e s  t o  th e  im p o rtan ce  o f  

k in a e s t h e s i s  in  rh y th m ic  im agery , and t h e r e f o r e ,  th e  w r i t e r  m a in ta in s ,  rh y th m ic  

r e c a l l ,  have p re v io u s ly  been made in  C h a p te r  2 .

The e f f e c t  o f  t r a i n in g  on m em orising  and a b s o lu te  tempo h as  a l s o  been  

c o n s id e re d ,  w ith  c o n f l i c t i n g  r e s u l t s .  N u ru lla h  (1927) r e p o r te d  no im provem ent 

w hereas Renshaw ( l9 3 2 )  n o te d  im proved a c c u ra c y  a f t e r  p r a c t i c e .  T here i s  no 

ev id en ce  from  th e  w r i t e r ' s  ex p erim en ts  t h a t  r e p e a te d  p e rfo rm a n c e s , w h e th e r i n  

im m ediate o r  i n t e r v a l l i c  s u c c e s s io n , u n c o n sc io u s ly  beccme more c o n s i s t e n t  and 

p r e c i s e ly  a l i k e  i n  tem po. However, th e  g e n e ra l  l i t e r a t u r e  i n  C h ap te r 5 

in c lu d e s  i n t e r e s t i n g  c a s e s  o f  m u s ic a l tem p i b e in g  m em orised v e ry  a c c u r a te ly .  

Rhythm ic A b i l i ty

The one s p e c i f i c  s k i l l  cammon to  a l l  Rhythm ic A b i l i ty  t e s t  b a t t e r i e s  in  

e i t h e r  an e x p l i c i t  o r  im p l ic i t  form  i s  th e  a b i l i t y  to  m a in ta in  a  s te a d y  tempo. 

F o r  t h i s  r e a s o n ,  th e  fo llo w in g  s tu d ie s  a r e  o f  some r e le v a n c e .

T h ere  h as  been  no g e n e ra l agreem ent ab o u t th e  p o s s ib le  t r a i n i n g  o f  

Rhythm ic A b i l i t y .  S eash o re  ( 1938) c o n s id e re d  i t ,  l i k e  a l l  d is c r im in a t iv e  

a b i l i t i e s ,  an  e le m e n ta l q u a l i t y ,  n o t ch an g in g  w ith  p r a c t i c e ,  t r a i n i n g  o r  a g e . 

H enderson ( l 9 3 l )  and C offnan  ( l9 3 l )  how ever b o th  b e l ie v e d  i t  c o u ld  be  im proved 

w ith  t r a i n i n g ,  and Sw indle ( l9 l3 )  took  th e  ex trem e view  t h a t  i t  was a c q u ire d  

and n o t i n h e r i t e d .  I n  th e  l a t e s t  s tu d y  to  d a t e ,  T hackray  ( l9 6 9 )  th o u g h t th e  

ev id en ce  s u g g e s te d  t h a t  rhy th m ic  p erfo rm ance  c o u ld  be im proved  by t r a i n i n g ,  

b u t  was u n su re  i f  t h i s  im p lie d  an  im provem ent i n  p e r c e p t io n ,  V /ith more 

s p e c i f i c  r e g a rd  to  s te a d y  tempo m a in ta ln a n c e , T hackray c o n s id e re d  t h i s  a b i l i t y  

showed th e  l e a s t  im provem ent w ith  a g e , n o t in g  th a t  even  e x p e r ie n c e d  

m u s ic ian s  w ere shown t o  be u n r e l i a b le  and e r r a t i c  i n  t h i s  r e s p e c t .

Tempo s te a d in e s s  i s  p a r t i c u l a r l y  p e r t i n e n t  w ith  r e g a r d  t o  th e  w r i t e r ' s  

e x p e r im e n ts , n o t  o n ly  b eca u se  p re fe re n c e  im p lie s  some fo rm  o f  s t e a d i n e s s ,  b u t
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b ecau se  th e  tim in g  m ethod em ployed p re su p p o sed  th a t  th e  s u b je c t  m a in ta in e d  

a  s te a d y  tem po. On th e  o th e r  h an d , i f  any tempo c o n t ro l  i s  b ased  on u n i t s  

lo n g e r  th a n  one b e a t ,  r u b a to ,  by d e f i n i t i o n ,  sh o u ld  have c a n c e l le d  i t s e l f  

o u t o v e r th e  40 b e a t s  d u r a t io n  tim ed  in  th e  Main E x p e rim e n ta l Programme 

p e rfo rm a n c e s .

The w r i t e r  b e l i e v e s  th a t  w i th in  th e  m a te r ia l  o f  C h a p te rs  1 and  2 l i e s  

th e  o r ig i n  o f  a l l  movement and  p e rfo rm in g  sp e e d s . The n e x t c h a p te r  w i l l  b e  

concerned  v /ith  th e  more d i r e c t l y  m u s ic a l and p e rfo rm in g  f a c t o r s  t h a t  may p la y  

a  p a r t  i n  th e  s e l e c t i o n  o r  v a r i a t i o n  o f  any a v a i l a b l e  in d iv id u a l  te m p i.
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C H A P T E R  T H R E E  

M u sica l and P e rfo rm in g  T em p o -A ffec tin g  F a c to r s

T h is  i s  th e  w r i t e r ’ s  s p e c u la t iv e  l i s t  o f  a l l  th o se  m u s ic a l and 

p e rfo rm in g  f a c t o r s  th a t  c o u ld  c o n t r o l  o r  a f f e c t  tem pi in  any way. S u p p o rt 

from  th e  e x p e r im e n ta l . o r  g e n e ra l  l i t e r a t u r e  i s  in c lu d e d  w here a p p r o p r ia te .

I t  must be made c l e a r  t h a t  a lth o u g h  an e x h a u s tiv e  l i s t  i s  a t te m p te d , o n ly  a 

sm a ll number o f  th e  f a c t o r s  c o u ld  be  s e l e c te d  f o r  th e  E x p e rim e n ta l Program m e. 

Taken i n  t o t a l i t y ,  th ey  a r e  th e  c r i t e r i a  upon w hich  a p e rfo rm e r c o n s c io u s ly  

o r  u n c o n sc io u s ly  b a se s  h i s  i n t e r p r e t a t i o n .

I  FACTORS DEFINING COMMON BROAD RANGE OF APPROPRIATE TE&CPI

T hese a re  th e  c r i t e r i a  g o v e rn in g  th e  b ro a d  ran g e  o f  a c c e p ta b le  tem pi 

f o r  a l l  m u s ic ia n s  in  any g iv e n  c i rc u m s ta n c e s ,  w h ich , i n  th e  w r i t e r ’ s  o p in io n ,  

a r e  c a p a b le  o f  b e in g  ta k e n  in t o  a cc o u n t b e f o r e  th e  p erfo rm ance  i s  i n i t i a t e d .  

Any r e s u l t a n t  tempo ran g e  a r i s i n g  o u t o f  th e  i n t e r a c t i o n  o f  any o f  th e s e  

f a c t o r s  i s  n o t to  be co n fu sed  w ith ' p r e f e r e n c e .  I t  i s  m ere ly  th e  ra n g e  w i th in  

w hich  any in d iv id u a l  p r e f e r e n c e s  may m a n ife s t  th e m se lv e s .

G en e ra l F a c to r s  -  U su a lly  c o n s ta n t  f o r  any p ie c e

o r  movement.

(a ) Tem-po Words

The tendency  to d a y  i s  to  l i n k  th e  I t a l i a n  te n p o  te rm s w ith  metronome 

e q u iv a le n t s .  P iè ro n  (1951) how ever rem inds us t h a t  th e  u s u a l  v a lu e s  o f  

a r ' t i s t i c  rhythm s have t h e i r  o r ig in  in  h e a r t  b e a t s  -  a s  o r i g i n a l l y  a f f irm e d  by 

A r i s t o t l e ,  and th a t  i t  i s  p o s s ib le  to  l i n k  m u s ic a l tem pi w ith  th e  m o to r 

a c t i v i t i e s  o f  lo co m o tio n

f u n e r a l  pace -  ad a g io

w a lk in g  -  a n d a n te

q u ic k  m arch -  a l l e g r o

ru n n in g  -  p r e s to

A nother p o in t  o f  view  i s  ta k e n  by D o n in g to n  (1974)

1^ p#386«
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'Tim e w ords a re  n o to r io u s ly  v ague . They o f te n  r e l a t e  s t r i c t l y  to  
mood, n o t to  tempo: eg  la rg o  ( b r o a d ly ) , g rave  (g ra v e ly )  , a d a g io
( a t  e a s e ) ,  m aestoso  (w ith  m a je s ty ) , a l l e g r o  ( c h e e r f u l l y ) ,  e t c .  
Tempo i s  a  fu n c t io n  o f  mood, r a th e r  th a n  th e  o th e r  way a b o u t . '

(b ) Metronome Mark

Taken l i t e r a l l y  t h i s  i s  o f  c o u rse  a p r e c i s e  tempo i n d i c a t i o n  and n o t a 

b ro a d  r a n g e .  Hov/ever, i t  i s  u s u a l t o  re g a rd  any metronome f ig u r e  a s  th e  

c e n t r e  o f  a  re a so n a b ly  w ide range  o f  a c c e p ta b le  te m p i. I n  any c a s e ,  th e  

d i f f i c u l t y  many m u s ic ia n s  e x p e rie n c e  when a t te m p tin g  to  s y n c h ro n is e  w ith  an 

a c c u ra te  metronome i s  i n d i r e c t  su p p o r t f o r  a  v iew  o f  p r e f e r e n c e  t h a t  i s  b o th  

in d iv id u a l  and p r e c i s e .  On th e  m a n u sc rip t o f  one o f  h i s  so n g s B eethoven  

w ro te  : -  ' 100 a c c o rd in g  to  lÆ aelzel. . . . f o r  f e e l i n g  a l s o  h a s  i t s  tempo

and t h i s  can n o t be e n t i r e l y  e x p re sse d  in  t h i s  f i g u r e ' -  ( i n  D o r ia n , 1 9 4 2 ).

In  th e  l i g h t  o f  th e  d is c u s s io n  in  th e  I n t r o d u c t io n  c o n c e rn in g  th e  

d e f i n i t i o n  o f  m u s ic a l b e a t  and tem po, i t  i s  c l e a r  t h a t  a  metronome f ig u r e  i s  

n o t  n e c e s s a r i ly  an  in d i c a t io n  o f  t r u e  p h y s io lo g ic a l  m u s ic a l tem po. As 

S achs ( 1953) p o in ts  o u t ,  th e  gamut o f  tem pi shov/n on th e  metronome im p lie s  a 

r a t i o  o f  ab o u t 1 :8 betw een  i t s  ex tre m e s . Such a  ran g e  he sa y s  c a n n o t e x i s t  

a s  i t  c o n f l i c t s  w ith  th e  p h y s io lo g ic a l  c o n d i t io n s  o f  tem po, w i th  th e  ran g e  

a c c e s s ib le  to  m a rc h e rs ' and  d a n c e rs ' s t e p s  and c o n d u c to rs  b e a t s .  No p e rs o n  

i s  a b le  t o  s t r e t c h  o r  s h o r te n  s te p s  o r  b e a t s  w i th in  so  l a r g e  a  r a n g e .  S achs 

goes on t o  s t a t e  t h a t  th e  a c tu a l  change o f  r e a l  tempo i s  p o s s ib le  o n ly  i n  

much n a rro w e r  l i m i t s ,  s u g g e s tin g  th e  two ex trem es a re  p ro b a b ly  c l o s e r  th a n  a  

r a t i o  o f  1 :4 .

A lthough  a  r e l i a b l e  method o f  n o ta t in g  tem pi h as  o n ly  b een  a v a i l a b l e  

s in c e  th e  M aelze l metronome was p e r f e c te d  e a r ly  in  th e  n in e te e n th  c e n tu r y ,  

th e  p r e s e n t  w r i t e r  w i l l  fo llo v / th e  p r a c t i c e  g e n e ra l ly  a d o p te d  o f  t r a n s c r i b i n g  

th e  tem pi r e f e r r e d  t o  by e a r l i e r  w r i t e r s  in  te rm s o f  MM v a lu e s .

(c ) P e r io d ,  S ty le  and N a tio n a l C h a r a c te r i s t i c s

D e s p i te  th e  s u g g e s tio n  to  th e  c o n t ra ry  in  (a )  I t a l i a n  tempo te rm s  do n o t 

have a  f ix e d  v a lu e . F o r  exam ple, a  Haydn an d an te  w ould n o rm a lly  b e  p la y e d
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f a s t e r  th a n  one by Brahm s. T hus, th e  p e r io d  and s t y l e ,  in c lu d in g  th e  

m u s ic o lo g ic a l ev id en ce  o u t l in e d  i n  ( d ) , a re  im p o rtan t, f a c t o r s  in  d e f in in g  

th e  p o s s ib le  tempo ra n g e  f o r  any p ie c e .  N a tio n a l tem peram ent may a l s o  

a f f e c t  th e  ran g e  o f  a c c e p ta b le  tem pi f o r  th e  p e rfo rm e r. F o r  exam ple,

B r i t i s h  p e rfo rm e rs  have ten d ed  to  p la y  th e  German r e p e r t o i r e  f a s t e r  th a n  th e y  

do th e m se lv es . C .P .E . Bach (1753) a l s o  n o te d  th a t  a d ag io  and a l l e g r o  i n  

B e r l in  im p lie d  g r e a t e r  tempo ex trem es th a n  v/ere custom ary e lse w h e re .

(d) S ta n d a rd is a t io n  o f  th e  B ea t

In  d i f f e r e n t  m u s ic a l p e r io d s  th e r e  have been  a t te m p ts  to  s ta n d a r d is e  th e  

m u s ic a l b e a t .  D e s p ite  th e  c o m p le x it ie s  cau sed  by a  g ra d u a l ly  ch an g in g  

n o ta t io n a l  sy stem , th e  assu m p tio n  o f  metronome numbers to  p re -M aeze l d a ta  sind 

o th e r  m a tte r s  d e t a i l e d  b e lo w , th e  m etronom ic e q u iv a le n t  o f  750 m secs i s  much 

in  ev id en ce

'One b y -p ro d u c t o f  th e  i n t r o d u c t io n  o f  th e  metronome and o f  c lo c k -  
m easured tem pi h as  been  to  r e l i e v e  th e  n o te s  th e m se lv es  o f  th e  
d u ty  o f  im p ly in g  any tempo a t  e l l .  I n  m ed iev a l m usic . . . 
sem ibreve = 80 h a s  been  s u g g e s te d  a s  th e  norm round  ab o u t 1350.
We can  a l s o  t r a c e  th e  e v o lu t io n a ry  p ro c e ss  in  w hich  n o te  v a lu e s  
became s t e a d i l y  d e v a lu e d , . . . '

(C o le , 1974)

D a r t ( 1964) s t a t e d  t h a t  th e  l a t e s t  r e s e a r c h  su g g e s te d  t h a t  th e  m etronom ic 

e q u iv a le n ts  o f  th e  n o te  v a lu e s  i n  th e  M iddle Ages w ere o f  th e  fo llo w in g  o rd e r :-

c .  1200 lo n g = 80

c .  1230 b re v e = 120

c .  1280 b rev e = 80

c .  1320 sem ibreve = 120

c .  1350 sem ibreve = 80

1400-1300 sem ibreve = 30 in  0 o r  C

100 i n  (j) o r  (|;

70 i n  C 3 /2

140 i n  C 3 o r

In  th e  R e n a is sa n c e  in  p a r t i c u l a r ,  tempo was r e l a t e d  t o  th e  t a c t u s ,  th e  

down-up m o tion  o f th e  hand o r  b a to n  made by th e  d i r e c t i n g  m u s ic ia n . T h is
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movement c o n s is te d  e i t h e r  o f two e q u a l t im e - u n i ts  a s  i n  modern d u p le  

c o n d u c tin g , o r  o f  a  lo n g  two t im e - u n i t  down s tro k e  fo llo v /ed  by a  s in g le  

t im e - u n i t  up s t r o k e .  M ost a u t h o r i t i e s  b e l ie v e  t h a t  th e r e  e x i s t e d  a  f a i r l y  

u n ifo rm  "norm al" t a c tu s  tempo from  v/hich on ly  m inor d e v ia t io n s  w ere p o s s i b le ,  

changes o f  a c tu a l  pace  b e in g  a c h ie v e d  by u s in g  d i f f e r e n t  n o te  v a lu e s  i n  

r e l a t i o n  to  t h i s  t a c t u s .  A ccoi'ding to  t h i s  view  th e  n o te  v a lu e s  had  n e a r  

a b s o lu te  d u r a t i o n s ,  and tempo words v/ere a c c o rd in g ly  b o th  u n n e c e ssa ry  and 

p r a c t i c a l l y  unknown b e fo re  th e  s e v e n te e n th  c e n tu ry .  S achs ( l9 5 3 )  g iv e s  th e  

tempo o f  t h i s  "norm al" b e a t  a s  betw een  MM 60 and MM 80 . However, w ith o u t th e  

m ech an ica l mesms g e n e ra l ly  a v a i la b l e  t o  e n su re  an o b je c t iv e  s ta n d a r d ,  th e  

co n cep t o f  a  f ix e d  ta c tu s  tempo in  e a r l y  m usic  m ust a lw ays be  viev/ed w ith  

c a u t io n .  In d e e d , a  r e c e n t s tu d y  by Bank (1 9 7 2 ) , a lth o u g h  f i r s t  acknow ledg ing

th e  b io l o g ic a l  s ig n i f i c a n c e  o f  c .  MM 60 i n  r e l a t i o n  to  w a lk in g , r e g u la r  sp eech

a c c e n tu a t io n  and ro c k in g , and c .  MM 80 to  p u ls e  r a t e ,  c o n c lu d e s  w ith  th e  

fo llo w in g

' . . . a n a ly s i s  o f  many m u s ic a l exam ples o f  m usica  m e n s u r a l is ,
d a t in g  up from  c . 1200 t o  c .  1520 , shows a  g e n e r a l  tendency  towajrds
two m ain te m p i. These c o in c id e  w ith  c .  MM 60 and  c .  MM 7 2 , 
c o n g ru e n t w ith  th e  main tempo o f  b io l o g ic a l  rhy thm  on th e  one s i d e ,  
and  w ith  th e  rhythm  o f th e  p u ls e  on th e  o th e r  h an d . I n  c e r t a i n
c irc u m s ta n c e s  th e s e  b a s ic  tem p i can  b e  d o u b led  i n t o  c .  MM 30 and
c .  MM 36 r e s p e c t iv e l y ,  b e a te n  i n  a  " t a c tu s  m ai037" , o r  i n  an 
u n d im in i shed  " ta c tu s  p ro p o r t  io n a t  us" . B ut t h i s  i s  n o t th e  o n ly  
p o s s i b i l i t y .  T here a re  i n d i c a t i o n s  o f  te m p o - s h if ts  t o  e i t h e r  s i d e ,  
eg  i n  " d im in u tio  p e r  t e r t i a m  p a r te m " , o r  i n  "au g m en ta tio "  b a se d  on 
p r e s c r ip t i o n s  o r  s p e c ia l  n o te -s y m b o ls . D i f f e r e n t i a t i o n s  from  th e  
b a s ic  tem po, chosen f o r  a  g iv e n  c o m p o s itio n , a r e  r e a l i s e d  i n  th e  
p a r t s  o n ly  by s t r i c t l y  m a th e m a tic a l r a t i o s .  F o r  t h i s  lo n g  p e r io d  
THE THEORY" OP ONE TACTUS OF INVARIABLE SPEED CANNOT BE SUSTAINED.'

N e v e r th e le s s ,  much ev id en ce  rem a in s  t h a t  th e  g e n e ra l  tempo a r e a  o f  MM. 60 

to  MM 80 had  seme s ig n i f i c a n c e  in  th e  M idd le  Ages and R e n a is sa n c e  and d e s p i t e

n o ta t io n  ch an g e s , c o n tin u e d  to  do so  i n  th e  B aroque. M ach a tiu s  ( l9 5 5 )  gave

Mid 70 a s  th e  av e ra g e  b a s ic  tempo f o r  two m inim ae i n  16OO, P r a e to r i u s  ( l 6 l 5 - l 9 )  

s t a t e d  t h a t  J = 80 was a  good av e rag e  s p e e d , and Q uantz ( l 752)^ s p e c i f i e d  f o u r  

m ain c a te g o r ie s  o f  tem po, a l l  r e l a t e d  to  th e  same s ta n d a rd  b e a t : -

l, P.259; 2, pp.284/5.
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'T he A lle g ro  a s s a i  i s  th u s  th e  f a s t e s t  o f  th e s e  f o u r  m ain 
c a te g o r ie s  o f tem po. The A l le g r e t to  i s  tw ic e  a s  s low . The 
A dagio c a n t a b i l e  i s  tw ice  a s  slow  a s  th e  A l l e g r e t t o ,  and  th e  
A dagio a s s a i  tw ic e  a s  slow  a s  th e  A dagio c a n t a b i l e .  I n  th e  
A lle g ro  a s s a i  th e  pas sage -work c o n s i s t s  o f  sem iq u av ers  o r  q uaver 
t r i p l e t s ,  and in  th e  A l l e g r e t t o ,  o f  dem isem iquavers o r  sem iquaver 
t r i p l e t s .  S in c e ,  how ever, th e  passage-w ork  j u s t  c i t e d  m ust 
u s u a l ly  b e  p la y e d  a t  th e  sairie speed  vrhether i t  i s  in  sem iquavers 
o r  d em isem iquavers , i t  fo llo w s  t h a t  n o te s  o f  th e  same v a lu e  in  th e  
one a re  tw ic e  a s  f a s t  i n  th e  o th e r .  I n  a l i a  b re v e  t im e , w hich 
th e  I t a l i a n s  c a l l  tempo m ag g io re , and w h ich , w h e th e r  th e  tempo i s  
slow  o r  f a s t ,  i s  alw ays in d ic a te d  v /ith  a  l a r g e  C w ith  a  l i n e  
th ro u g h  i t ,  th e  s i t u a t i o n  i s  th e  sam e, e x c e p t t h a t  a l l  th e  n o te s  
i n  i t  a r e  ta k e n  tw ic e  a s  f a s t  a s  in  common t i m e .*

L a t e r  i n  th e  same w ork Quantz^ e s ta b l i s h e d  e ig h ty  b e a t s  p e r  m in u te  a s  

th e  norm. M etronom ic e q u iv a le n ts  o f  h i s  s u g g e s tio n s  in c lu d e  th e  fo llo w in g  

f o r  h i s  f o u r  main tempo c a te g o r ie s

Common Time A lla  B reve

A lle g ro  a s s a i J  = 80 0 = 80

A l le g r e t t o J  = 80 d = 80

A dagio c a n ta b i l e = 80 J  = 80

A dagio  a s s a i 4^ = 80 80

The r e l a t i o n s h i p  o f  Q u a n tz 's  s ta n d a rd  to  human p u ls e  r a t e  w i l l  b e  s h o r t ly  

d is c u s s e d .

Bedos de  C e l le s  ( 1766) p ro v id e s  e m p ir ic a l  ev id en ce  o f  a c t u a l  sp eed s  in  

th e  18t h  c e n tu r y .  He found th a t  m arches, m in u e ts ,  6/I+ and 6 /8  movements o f  

2if b a r s  and 2/î .̂ movements and q u ick  a llem an d es o f  32 b a r s  commonly l a s t  abou t 

20 se c o n d s . T h is  w ould g iv e  us whole b a r  metroncxne v a lu e s  o f  a p p ro x im a te ly  

MtÆ 72 and 95 r e s p e c t iv e l y ,  n e i th e r  o f  w h ich , a llo w in g  f o r  th e  u n c e r t a in ty  o f  

th e  tim in g  m ethod , a r e  f a r  frpm  th e  Mîvî 8 0  f i g u r e .

S achs ( 1953) rem arked  t h a t  H a n d e l 's  e r a  was aware o f  a  Tempo G iu s to ,  and 

t h a t  MÎÆ 80 h ad  been  a  norm al tempo i n  d i f f e r e n t  c u l tu r e s  f o r  a  v e ry  lo n g  tim e , 

ad d in g  t h a t  th e  l e i s u r e l y  s t r i d e  o f  a  man p ro v id e d  i t s  p h y s io lo g ic a l  b a s i s .  

T h is  was a l s o  th e  view  o f  M cLaughlin (1970)> who a s s e r te d  t h a t  m ost p eo p le  

have a  c o n c e p t o f  te n p o  g iu s to  a t  ap p ro x im ate ly  MM 8 0 -90 .

A lthough  p r o g r e s s iv e ly  s m a lle r  n o te  v a lu e s  have b een  em ployed f o r  th e

1 , p .286.
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b e a t ,  coup led  v /ith  some a s s o c ia te d  g ra d u a l changes in  t h e i r  d u r a t i o n s ,  much 

o f  th e  h i s t o r i c a l  ev id en ce  s u g g e s ts  t h a t  th e  750 m secs a r e a  t h a t  h a s  ap p ea red  

so  o f te n  i n  th e  l i t e r a t u r e  o f  Time P sycho loQ r once r e p r e s e n te d  a l s o  some k in d  

o f  g e n e ra l s ta n d a rd  tempo f o r  m u s ic a l e x p re s s io n ,  S achs ( l 953)^ a l s o  e x p la in s  

how even a  g ra d u a l change o f  n o te  v a lu e  d u r a t io n s  i s  n o t in c o m p a tib le  v /ith  

t h i s  concej;t o f  a  f a i r l y  s t a t i c  s ta n d a r d  tempo

'T h is  p ro c e s s  o f  g ra d u a l e lo n g a t io n  w ould have b e e n  s im p le  and 
c o n t in u a l  b u t f o r  th e  f a c t  t h a t  tempo (when n o t c o n s id e re d  from  a  
p sy c h o lo g ic a l v ie w p o in t)  depends upon a  human, p h y s io lo g ic a l  m oto r 
u n i t ,  from  w hich i t  c a n n o t d e v ia te  to o  much w ith o u t  lo s in g  i t s  
k i n e t i c  power and m u s ic a l u s e f u ln e s s .  T ru e , th e  slow ing-dow n 
movement a f f e c t e d  th e  m o to r u n i t .  I t  m ight s t a r t  from , s a y ,
VM 80 and s u b se q u e n tly  s la c k e n  t o  l e s s  th a n  MM 60 u n d e r  th e  
p re s s u re  o f  r e c e n t  s m a l le r  v a lu e s .  B ut i t  c o u ld  h a r d ly  d ro p  to o  
f a r  below  MIvI 60. F o r  i f  i t  d id  s o ,  s a y , to  IvîM 5 3 , th e  n e x t - s m a l le r  
tim e -v a lu e , th e n  a t  106 MM, v/ould draw c l o s e r  to  th e  p h y s io lo g ic a l ly  
e s ta b l i s h e d  s t a r t i n g  p o in t  o f  MA 80 and su cceed  a u to m a t ic a l ly  to  
th e  ran k  o f  m otor u n i t .  T h is  i s  why w ith in  a  few  c e n t u r i e s  th e  
lo n g  in e v i ta b ly  y ie ld e d  i t s  p o s i t i o n  to  th e  b r e v e ,  th e  b re v e  t o  th e  
sem ib rev e , th e  sem ib reve  t o  th e  m inim , th e  minim t o  th e  sem im inim . '

N a tu r a l ly ,  t h i s  does n o t im ply  t h a t  one common speed  f o r  a l l  m usic  i s  a 

d e s i r a b le  and norm al aim . In d e e d , Sachs adds t h a t  th e  c o n c e p t o f  a  norm al 

m otor u n i t ,  o f  a  Tempo G iu s to  in d e p e n d e n t o f  p e r s o n a l  i n t e r p r e t a t i o n ,  had  

d is a p p e a re d  by th e  n in e te e n th  c e n tu ry .  K o lis c h  (1943) q u o te s  a  l e t t e r  

B eethoven  w ro te  t o  h i s  p u b l i s h e r  i n  1 8 2 6 :-  'We can  h a rd ly  have any tem pi 

o r d in a r i  any m ore, now t h a t  we m ust fo llo w  o u r  f r e e  i n s p i r a t i o n .  '

I n  any c a s e ,  a s  m en tioned  ab o v e , th e  v a r io u s  r a t e s  o f  movement f o r  f a s t  

an d  slow  tem pi can  e a s i l y  b e  o b ta in e d  by th e  m u l t i p l i c a t i o n  and  s u b d iv is io n  

o f  a  b a s i c a l l y  s im i la r  "norm al" b e a t ,  a s  i n  th e  R e n a is sa n c e . A ls o , a s  

M cLaughlin p o in t s  o u t ,  m u s ic a l e x p re s s io n  in v o lv e s  th e  b u i l d in g  up and 

r e s o lu t io n  o f  t e n s io n s ;  one su ch  l e g i t i m a te  te n s io n  b e in g  c r e a te d  when th e  

m u s ic a l p u ls e  i s  f a s t e r  o r  s lo w e r  th a n  t h i s  "norm al" tem po.

Many t h e o r i s t s  and com posers have  a t te m p te d  t o  r e l a t e  th e  human p u ls e  

to  a  " s ta n d a rd "  tem po. In d e e d , b e fo re  an  a c c u ra te  o b je c t iv e  m easu re  was 

f r e e l y  a v a i la b l e  in  p re-M aeze l d a y s ,  th e  h e a r t  p u ls e  was b o th  a  s ta n d a rd  and 

a  m easure . T h is  d u a l fu n c t io n  i s  th e r e f o r e  a  so u rc e  o f  seme c o n fu s io n  and

1 ,  p .201.
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u n c e r t a in ty .  Much modem l i t e r a t u r e ,  in c lu d in g  th e  t r a n s l a t i o n s  o f  e a r ly  

w o rk s , when q u o tin g  e a r ly  tempo d a t a ,  does n o t make i t  c l e a r  i f  th e  MM 

num bers a s c r ib e d  to  e a r l i e r  w r i t e r s  a re  a  su b se q u e n t i n t e r p r e t a t i o n  in  te rm s 

o f  th e  h e a r t  p u ls e  o r ig i n a l l y  r e f e r r e d  t o ,  o r  o b je c t iv e  r e p o r t i n g  o f  

n u m e rica l d a ta  -  a l b e i t  i t s e l f  p ro b a b ly  r e l a t e d  to  a  h e a r t  p u ls e  o f  70 -80 .

T here  i s  i n  f a c t  o f te n  no means o f  knowing w h e th e r even th e  o r ig i n a l  a u th o rs  

w ere  th in k in g  in  term s of an  " id e a l "  p re fe re n c e  o n ly  c o in c id e n ta l ! y  s im i la r  

t o  th e  p u ls e ,  a c tu a l  m u sic a l p r a c t i c e ,  a  n u m e ric a l co n v en ien ce  r e l a t e d  to  

th e  one commonly a c c e s s ib le  s ta n d a rd  m easure o f  tem po, o r  ro m a n t ic a l ly  

p re d is p o s e d  to  a s s o c ia te  th e  p u ls e  o f  l i f e  w ith  t h a t  o f  m usic . W hatever 

th e  c a se  how ever, th e  freq u en cy  w ith  w hich m u l t ip le s  and f r a c t i o n s  o f  t h i s  va lue  

o c c u r in  t h i s  and th e  fo llovm ng  s e c t io n  i s  a c c o u n te d  f o r ,  a l t h o u ^  th e  MM 80 

a r e a  may b e  l e s s  o f  a  r e a l  p r e f e r e n c e  and more o f  an  a r t e f a c t  a s s o c ia te d  w ith  

th e  av e ra g e  human p u ls e  tempo.

N e v e r th e le s s ,  some e a r ly  w r i t e r s  u n e q u iv o c a lly  c o n s id e re d  th e  human 

p u ls e  to  b e  a  s ta n d a rd  f o r  m u s ic a l te m p i, and n o t m ere ly  a  m easure . S te v e n s  

( 1957) q u o te s  N a th a n ie l Tom kins' a n n o ta t io n s  i n  one p a r t i c u l a r  s e t  o f  h i s  

f a t h e r 's  M usica  Deo S a c ra  p a r t  books a t  T e rib u ry :-

'S i t  m ensura duorum human! c o rp o r is  pulsuum , v e l  g lo b u l i  p e n d u l i ,  
lo n g t i tu d in e  duorum pedum a  c e n t ro  m o tu s . '

Assum ing a  p u ls e  r a t e  o f  72 p e r  m in u te , t h i s  g iv e s  a  m u s ic a l tempo o f  

d  = 72 . From th e  same c e n tu ry ,  S im pson ( 1665) w r i t e s : -

' Some speak  o f  h a v in g  r e c o u rs e  to  th e  m o tion  o f  a  l i v e l y  p u ls e  f o r  
th e  m easuring  o f  c r o t c h e t s ,  o r  to  th e  l i t t l e  m in u te s  ( i e  seconds
o r  60) o f  a  s te d d y  g o in g  w atch  f o r  q u a v e rs . '

Ramos (1 4 9 2 ) , G afu rio  (1 4 9 6 ) , L an fra n co  (1 5 3 3 ) , Z acco n i (1 5 9 2 ) ,

M ersenne ( l 636- 7) and Quantz ( l7 5 2 )  w ere a l s o  among th o s e  who t r i e d  to

e s t a b l i s h  th e  h e a r t  p u ls e  a s  th e  s ta n d a rd  o f  tem po.
4

Q uantz how ever was avrare o f  th e  d i f f i c u l t i e s  a s s o c ia te d  w ith  t h i s

'O ne m ight o b je c t  th a t  th e  p u ls e  b e a t  i s  n e i t h e r  c o n s ta n t  a t  e a c h  
h o u r  o f  th e  day , n o r  th e  same i n  e v e ry  p e rs o n , a s  w ould be 
r e q u ir e d  to  a c c u r a te ly  f i x  m u s ic a l tem pos w ith  i t .  I t  w i l l  b e

1 ,  p,288.
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s a id  t h a t  th e  p u ls e  h e a t s  more s lo w ly  in  th e  m orning b e fo re  
m ea l-tim e  th a n  in  th e  a f te rn o o n  a f t e r  m e a l- tim e , and s t i l l  
f a s t e r  a t  n ig h t  th a n  i n  th e  a f te rn o o n ;  lik ev d .se  t h a t  i t  i s  
s lo w er i n  a  p e rso n  in c l in e d  to  m elancho ly  th a n  i n  an  im petuous 
and jo v i a l  p e rso n .*

L a te r^ h e  sheds some l i g h t  on th e  u b iq u i ty  o f  th e  MM 80 tem po, r e f e r r i n g

a g a in  to  th e  fo u r  tempo c a t e g o r ie s  m en tioned  e a r l i e r : -

* . . .  I  w i l l  be s t i l l  more e x p l i c i t . F ix  ap p ro x im ate ly  e ig h ty  
p u ls e  b e a t s  to  a  m inu te  a s  th e  s ta n d a rd .  E ig h ty  p u ls e  b e a t s  in  
th e  f a s t e s t  tempo o f  common tim e  c o n s t i t u t e  f o r ty  b a r s .  A few 
p u ls e  b e a t s  more o r  l e s s  make no  d i f f e r e n c e  i n  t h i s  r e g a rd .  F o r  
exam ple, f i v e  p u ls e  b e a t s  more i n  a  m in u te , o r  f i v e  l e s s ,  i n  
f o r ty  b a r s  s h o r te n  o r  le n g th e n  each  b a r  by on ly  a  sem iquaver.
T h is  am ounts to  so  l i t t l e  t h a t  i t  i s  im p e rc e p t ib le .  Those w ith  
more o r  l e s s  th a n  e ig h ty  p u ls e  b e a t s  i n  a  m inu te w i l l  th e n  know 
how to  p ro cee d  w ith  re g a rd  to  d e c re a s in g  o r  in c r e a s in g  th e  sp eed . 
Even i f  i t  v/ere a d m itte d , how ever, t h a t  my p roposed  d e v ic e  c o u ld  
n o t ,  in  s p i t e  o f  e v e ry th in g ,  be  p r e s e n te d  a s  g e n e ra l ly  and u n iv e r 
s a l l y  a p p l i c a b l e ,  r e g a r d l e s s  o f  th e  f a c t  t h a t  I  had  p roved  i t  w ith  
th e  b e a t  o f  my own p u ls e  and w ith  many o th e r  t e s t s  w ith , v a r io u s  
p eo p le  i n  c o n n e c tio n  w ith  my own co m p o sitio n s  and th o s e  o f  o th e r s ;  
my d e v ic e  w ould s t i l l  s e rv e  to  keep  everyone  who, i n  fo l lo w in g  th e  
m ethod d is c u s s e d  a b o v e , had  g a in ed  an  u n d e rs ta n d in g  o f  th e  fo u r  
m ain c a te g o r ie s  o f  tem po, from  d e p a r t in g  to o  f a r  from  th e  t r u e  
tempo o f  each  p ie c e .

Beyond t h i s ,  i f  someone c o u ld  d is c o v e r  a  s im p le r ,  more 
a c c u r a te ,  and c o n v e n ie n t d e v ic e  f o r  l e a r n in g  tempos and e s t a b l i s h in g  
them , he w ould do w e ll  n o t to  d e la y  in  com m unicating i t  t o  th e  
p u b l i c . '

The fo llo w in g  w r i t e r  does j u s t  t h i s ,  r e l a t i n g  tempo s ta n d a rd  to  a  more

o b je c t iv e  sy s te m :-

‘S c h o la r :  -  -  -  S i r ,  o f  w hat le n g th  m ust I  make a  pendulum , i n  o rd e r  
t o  b e a t  th e  t r u e  tim e o f th e  s e v e r a l  N o tes o f M usick ; a s  th e  
S em ibreve, th e  M inim, th e  C ro tc h e t  e tc ?

M as te r: -  -  -  I  th e n  suppose th e  pendulum  to  be  ab o u t 30  in c h e s  
lo n g ,  v/hich P u ls e s  a re  s a id  t o  b e  a lm o st th e  6 0 th  p a r t  o f  a  
M in u te , o r  n e a r ly  th e  sp ace  be tw een  th e  b e a t  o f  th e  P u ls e  . . . '

(T an s’u r ,  1746)

G a li le o  ( l 5 8 l ) ,  Mace ( 1676) and L o u lie . ( 1696) a l s o  a t te m p te d  to  

s ta n d a r d is e  tem pi by r e l a t i n g  i t  t o  th e  sw ing o f  a  pendulum , w h ile  B uchner 

(betw een  1513 and 1532) com pared th e  d u r a t io n  o f  th e  t a c tu s  w i th  th e  s t r i d e  

w h ile  w a lk in g  n o rm a lly .

1 , Quantz(l?52) p,288.
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N e v e r th e le s s ,  d e s p i te  th e  s i m i l a r i t y  o f  th e  a v e ra g e  p u ls e  to  MM 80 and 

th e  e v id en ce  o f  th e  above, th e  P sy c h o p h y s ic a l and Movement l i t e r a t u r e  g iv e s  

l i t t l e  su p p o r t f o r  h e a r t  r a t e  b e in g  a  p a r t  o f  th e  tempo c o n t r o l l i n g  mechanism. 

I f  th e  MÆ 80 tempo i s  i n  any way th e  "norm al" o n e , th e n  i t s  r e l a t i o n s h i p  w ith  

th e  p u ls e  i s  c e r t a i n l y  n o t d i r e c t .  I t  may even b e  c o in c id e n ta l  o r  f u r th e r  

e v id e n c e  o f  a  common more b a s ic  t im e -k e e p in g  m echanism  a f f e c t i n g  n o t on ly  

h e a r t  r a t e  and m usicail tem p i, b u t a l s o  w a lk in g  and  many o th e r  a c t i v i t i e s .  

P e rh ap s  how ever, S achs (1 9 3 3 ), whose own " p e r s o n a l  s ta n d a rd  tempo" he th o u g h t 

was n e a r  Mil 80 b u t  whose p u ls e  was i n  th e  s i x t i e s ,  h a s  th e  t r u e  e x p la n a tio n  

o f  th e  a p p a re n t p u ls e -m u s ic a l b e a t  e q u a t io n  vdien he s a y s : -

' . , . t h a t  i n  d e te rm in in g  m u s ic a l tem po, c i v i l i z a t i o n s  w ith o u t a  
m e ch an ic a l metronome have a lw ays a v a i le d  th e m se lv e s  o f  th e  t i c k in g  
c lo c k  th a t  n a tu re  h a s  g iv e n  t o  th e  h e a r t .  The p u ls e  can  
c e r t a i n l y  m easure m u s ic , j u s t  a s  c e r t a i n l y  i t  d o es  n o t r u l e  i t . '

To w h ich , th e  p r e s e n t  w r i t e r  w ould add j u s t  one more p o s s i b i l i t y ,  namely 

t h a t  th e  h e a r t  b e a t ,  a l t h o u ^  n o t c o n t r o l l i n g  tem po, may g iv e  to  an  

in d iv id u a l  an u n co n sc io u s  id e a  o f  a  "norm al" tempo w ith  w h ich  a l l  o th e r s  a re  

com pared.

(e )  T r a d i t io n  and P re c e d e n t

T r a d i t io n  pire ce d e n t and c u r r e n t  f a s h io n ,  som etim es c o n t r a r y  to  

a u t h e n t i c i t y ,  can  a l s o  p la y  t h e i r  p a r t  i n  s e t t i n g  an  a c c e p ta b le  b ro a d  ran g e  

o f  tem p i. We a re  on ly  now sh ak in g  o f f  th e  I 9 th  c e n tu ry  t r a d i t i o n  o f  s lo w er 

tem pi f o r  th e  a l l e g r o  movements of^M essiab*, and to d a y 's  p a s s io n  f o r  l i ^ t  

d an c in g  a l l e g r o s  may w e ll  become a  f u tu r e  t r a d i t i o n .  The re a d y  and f re q u e n t 

r e p ro d u c t io n  o f  th e  perform ances o f le a d in g  p e rfo rm e rs  and c o n d u c to rs  now 

p o s s ib le  a l s o  h e lp s  nowadays q u ic k ly  to  d e f in e  th e  c u r r e n t  a c c e p ta b le  ran g e  

o f  tem pi f o r  any p a r t i c u l a r  w ork.

( f )  D ance Tempi

I n  D ancing  and B a l l e t ,  movement sp eed s  and m u s ic a l tem p i l i t e r a l l y  m eet. 

D e s p ite  th e  undoub ted  i n t e r - i n d iv i d u a l  d i f f e r e n c e s  and i n t r a - i n d i v i d u a l  

c o n s is te n c y  i n  movement p re v io u s ly  d is c u s s e d ,  c e r t a i n  ra n g e s  o f  tem pi become

1 , PP.33/4.
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J. = 116 , 100

J = 1 0 6

J = 156

d- = 70

J = 120

d = 120 

J  = 95

d  = 90

Q uantz ( l7 5 2 )

= 160

ab o u t

abou t

e s ta b l i s h e d  f o r  th e  dances o f  any a g e , and a l t h o u ^  P av lo v  ( l9 2 7 )  l in k e d  

th e  v a r io u s  dance tem pi w ith  p ro c e s s e s  such  a s  th e  p u ls e  and r e s p i r a t i o n ,  

i t  i s  much more l i k e l y  t h a t  th e y  a r e  b ased  on th e  av e rag e  n a t u r a l  movement 

speeds f o r  each  dance r o u t in e .  In d e e d , in  some d a n c e s , th e  n a tu re  o f  th e  

s te p s  makes a  perfo rm ance on ly  p o s s ib le  betw een narrcj?/ tempo l i m i t s .

V a rio u s  t h e o r i s t s  have q u o ted  f ig u r e s  f o r  th e  tem pi o f  d i f f e r e n t  d a n c e s , 

b u t  n e v e r  w ith  co m ple te  ag reem en t. Not s u r p r i s in g ly  a  p e r i o d i c i t y  a t  MM 80 

i s  a g a in  e v id e n t  in  th e  Q uantz tem p i : -  

A f f i l a r d  ( 1694)

g ig u e  

c a n a r ie  

p a s s a c a i l l e  

tam b o u rin  

chaconne 

f u r i e  

m enuet 

b o u rre e  

r ig a u d o n  

ro n d eau  

g a v o t te  

m arche 

m u se tte  

c o u ra n te  

e n t r e e  

lo u r e

F i n a l l y ,  F a rn sw o rth  e t  a l  ( l9 3 4 ) ,  in  a  s tu d y  m is le a d in g ly  e n t i t l e d  

"A bso lu te  Tempo", found t h a t  th e  s u b je c t iv e ly  cor*rect tempo f o r  th e  w a l t z ,  

a s  o b ta in e d  by  c o n t r o l l i n g  a  v a r i a b le  speed  p ia n o la  and a l s o  by  ta p p in g  ag ree d  

w e ll  on a v e ra g e  w ith  th e  tem p i o f  J = l i é  p rop o sed  by th e  R e c o rd in g  D epartm en t 

o f  th e  A e o lia n  A m erican C o rp o ra tio n .

abou t

ab o u t

= 160 

= 180 

= 180 

=  1 60 

=  160 

=  160 

=  160 

=  160 

=  140 

= 120 

=  80 

= 80 

= 80 

= 80 

= 80
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(g) M arching Speeds

A gain a  d i r e c t  r e l a t i o n s h i p  w ith  movement i s  in v o lv e d , i n  t h i s  c a se  th e  

v a r io u s  speed s  o f  lo c o m o tio n . R eg im en ta l d r i l l  books quo te  f ig u r e s  su ch  as  

Ml 120 and 60 f o r  q u ick  and slow  m arch es , b u t ,  a p a r t  from  th e  in fo rm a tio n  

g iv e n  by ban d m aste rs  in  C h ap te r  5 ,  a s  f a r  as  th e  w r i t e r  knows, no band h as  

e v e r  been o b je c t iv e ly  tim ed to  a s c e r t a i n  c o n s is te n c y  in  e i t h e r  m arch ing  o r  

c o n c e r t  p e rfo rm an ce . As in  d a n c in g , any d i f f e r e n t  in d iv id u a l  n a t u r a l  r a t e s  

o f  movement have to  be r e c o n c i le d .

(h ) The T ex t as  a Whole

The mood and g e n e ra l  c o n te n t o f  any t e x t  and th e  re sp o n se  to  i t  m ust 

in v a r ia b ly  r e s t r i c t  tem pi t o  w i th in  th e  l i m i t s  im posed by c u r r e n t  commonly 

a c c e p te d  good t a s t e .

S t r u c t u r a l  M u sica l F a c to r s  -  C o n tin u o u sly  v a r i a b le  

and  im m easurable in  most c a s e s ,  b u t o f te n  s e n s ib ly  c o n s ta n t ,  w i th in  l i m i t s ,  

f o r  any g iv e n  s e c t io n  o r  s h o r t  p ie c e .  I t  may be t h a t  in  a d d i t io n  to  h e lp in g  

to  d e f in e  o r  m odify th e  b ro ad  ran g e  o f  a c c e p ta b le  sp e e d s , a  su b se q u en t con

s i s t e n t  change in  any o f  th e  fo llo w in g  m u s ic a l v a r ia b le s  may a l s o  c au se  a  

s l i ^ t  change o f  tempo -  p o s s ib ly  u n c o n s c io u s ly .

' I t  i s  th e  c o n te n t  t h a t  s e t t l e s  th e  p a c e . F u l l  h a rm o n ie s , 
harm onies t h a t  change o f te n e r  th a n  th e  b e a t ,  e la b o r a te  f i g u r a t i o n  
th a t  w ould e a s i l y  become v u lg a r  i f  h u r r i e d ,  p o is e d  melody t h a t  
r e l i e s  on c o n t r a s t  o f  p i t c h  r a t h e r  th a n  o f  a c c e n t ,  a l l  make f o r  a 
slow  tem p o .' .

(F o x -S tran g w ay s , 1929)

L ik e  th e  G en era l F a c to rs  d e t a i l e d  above , and o f  c o u rse  d ep en d in g  upon th e  

d e g re e  o f  in d iv id u a l  m u sic a l p e r c e p t io n ,  th e  s t r u c t u r a l  m u s ic a l f a c t o r s  a re  

a l l  c a p a b le  o f  b e in g  a t  l e a s t  p a r t l y  ap p reh e n d ed , and th e r e f o r e  ta k e n  i n t o  

a c c o u n t, b e fo re  tempo i n i t i a t i o n .

( i )  Harmony -  In d iv id u a l  C h o rd s , P ro g re s s io n  and H arm onic Rhythm

T hree c lo s e ly  r e l a t e d  a s p e c ts  o f  Harmony may in f lu e n c e  tem po: -

I n d iv id u a l  Chord Sound, Chord P ro g re s s io n  and Harm onic Rhythm.

The n a tu r e ,  t e x tu r e ,  s t y l e  and c o lo u r  o f  th e  in d iv id u a l  c h o rd s ,  p e rh a p s

1, P.39.
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c o n s id e re d  in  r e l a t i o n  to  th e  a c o u s t ic  en v iro n m en t, a r e  l i k e l y  to  p la y  a 

p a r t  i n  a d ju s t in g  th e  ran g e  o f  s u i ta b le  tem p i. F o r  exam ple , a lm o st by 

d e f i n i t i o n ,  b ecau se  harmony i s  meant to  b e  sa v o u re d , f u l l ,  u n u su a l o r  s u b t le  

c h o rd s , to g e th e r  w ith  d e c o ra tiv e  d e v ic e s  such  a s  th e  su sp e n s io n  and 

a p p o g g ia tu ra , r e q u i r e  more d u ra t io n  f o r  t h e i r  a u r a l  e f f e c t  t o  be b e t t e r  

a p p re c ia te d .

N e v e r th e le s s ,  th e  l i t t l e  e x p e rim e n ta l ev id en ce  from  th e  l i t e r a t u r e  

g e n e ra l ly  seems to  c o n t r a d ic t  t h i s  v iew , a l t h o u ^  th e  a p p a re n t unaw areness 

o f  th e  many v a r i a b l e s  in v o lv ed  and th e  in t r o s p e c t iv e  e x p la n a t io n s  o f f e r e d  

make th e  fo llo w in g  a u th o rs  v e ry  s u s p e c t .  I n  a  s tu d y  by Judd  ( l8 9 9 ) ,  a  p ie c e  

p la y e d  on th e  p ia n o  w ith  f u l l  accompaniment was f a s t e r  th a n  when unaccom panied 

o r  e x ec u ted  on a  dummy keyboard . The e x p la n a t io n  s u g g e s te d  i s  t h a t  i n  b o th  

s lo w er c a s e s  th e  S i s  fo rc e d  to  su p p ly  th e  m is s in g  p a r t s  by an  in c re a s e d  

e f f o r t  o f  im a g in a t io n . S im i la r  r e s u l t s  w ere o b ta in e d  by E b h a rd t ( l8 9 8 ) ,  b u t 

h i s  e x p la n a t io n  in  th e  f i r s t  c a se  was t h a t  f e e l i n g  e n t e r s  i n  ais th e  d e te rm in in g  

f a c t o r  o f  tem po, an  accompaniment in c r e a s in g  th e  em o tio n a l e f f e c t ;  and in  th e  

second th a t  th e  in c re a s e  in  p h y s ic a l  a c t i v i t y  ta k e s  more t im e , and th e  

f e e l in g s  r i s e  l e s s  q u ic k ly  w ith o u t th e  f u l l  to n a l  s e n s a t io n s .  However, S e a rs  

( 1902) ,  u s in g  a  r e e d  o rg a n , n o te d  t h a t  n o t a l l  h i s  Ss perfo rm ed  hymns f a s t e r  

when h a rm o n ised . I n  any c a s e ,  th e  p r e s e n t  w r i t e r  m a in ta in s  t h a t  th e  com plete  

o m iss io n  o f  e i t h e r  harm onic su p p o rt o r  th e  a c t u a l  sound i s  n o t  th e  same a s  a 

com parison  betw een  d i f f e r e n t  d e g re e s  o f  harm onic f u l l n e s s ,  and h i s  p o s i t i o n  i s  

n o t n e c e s s a r i ly  in v a l id a te d  by th e  above d a t a .

The second  a s p e c t  to  be c o n s id e re d , th e  c h o rd s  i n  p r o g r e s s io n ,  i s  m ost 

a p p l ic a b le  to  to n a l  m u sic . I t  i s  harm onic t e n s io n ,  to n a l  d i r e c t i o n  and 

r e l a t i o n s h ip s  th a t  h e lp s  to  g ive  such  m usic  i t s  movement and momentum. The 

more p r e d ic ta b l e  and c o n v e n tio n a l th e  p ro g r e s s io n ,  th e  f a s t e r  i t  w i l l  te n d  to  

be  p e rfo rm e d , an d , a s  i n  th e  ca se  o f  s in g le  c h o rd s , u n u su a l e v e n ts  o r  a  

g e n e ra l ly  u n p re d ic ta b le  o r  l e s s  to n a l  ch o rd  p ro g re s s io n  w i l l  te n d  t o  make a  

s lo w er tempo a p p r o p r ia te .
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The m ost p o te n t  a s p e c t  o f  Harmony how ever i s  Harm onic Rhythm. T h i s , 

a lth o u g h  a  c o n tin u o u s  v a r i a b l e ,  may f o r  p r a c t i c a l  p u rp o ses  be  re g a rd e d  a s  

d i s c r e t e .  The more common ty p e s  o f  harm onic rhy thm , w hich  rem ain  v i r t u a l l y  

c o n s ta n t  i n  m ost s h o r t  s im p le  p ie c e s ,  a re  d e t a i l e d  below . Even lo n g e r  

m ovem ents, w ith o u t m a in ta in in g  any a b s o lu te  c o n s is te n c y ,  w i l l  o f te n  have th e  

same ap p rox im ate  r a t e  o f  harm onic change th ro u g h o u t. T here i s  how ever a 

tendency  i n  to n a l  m usic  to w ard s a  f a s t e r  harm onic rh y th m , and p o s s ib ly  an 

a s s o c ia te d  r a l l e n t a r d o ,  a t  cadence a p p ro ac h es .

A verage r a t e  o f  ch o rd  change Example

C ro tc h e ts ,  w ith  some p a s s in g  q u av e r chords

o r  su sp e n s io n s  Bach c h o r a le s

A new cho rd  o r  p o s i t i o n  ev e ry  b e a t  o r

h a l f  b a r  Hymn tu n e s

Iam bic and T ro c h a ic  Rhythms «i jd and |d j |  M in u e ts

A new ch o rd  ev e ry  b a r  -  W altz  tempo C hopin W a ltz e s

A new ch o rd  ev e ry  b a r  -  f a s t  "one i n  a  b a r"  B eethoven  S c h e rz i

M u lt i - b a r  rhythm  -  b u t  c h o rd s  alw ays

chang ing  a t  cad en ces  C la s s i c a l  e x p o s i t io n s

M u sic ian s  w ould a g ree  t h a t  th e  above l i s t , i n  d e sc e n d in g  o r d e r  o f  r a t e  

o f  chord  ch an g e , a l s o  r e p r e s e n t s  an ap p ro x im ate  a sc e n d in g  o rd e r  f o r  te m p i.

The more f r e q u e n t  th e  ch o rd  ch an g e , th e  s lo w er th e  tempo r e q u i r e d  to  

a p p re c ia te  i t :  th e  more s t a t i c  th e  harmony th e  g r e a t e r  th e  need  to  c r e a te

i n t e r e s t  i n  some o th e r  way. A lthough  th e  com poser u s u a l ly  c r e a te s  h i s  own 

i n t e r e s t  w ith  th e m a tic  d e v ic e s  o r  d e c o ra t iv e  f i g u r a t i o n ,  f a s t e r  sp e e d s  a re  

n o t on ly  a  p o s s ib le  a d d i t i o n a l  so u rce  o f  i n t e r e s t ,  th e y  a r e  a l s o  more e a s i l y  

and m u s ic a lly  a c h ie v e d  w i th  a  slow  harm onic rhythm . A c o u s t ic a l  c o n s id e r a t io n s  

en a b le  b ro k en  ch o rd  and o th e r  f i g u r a t i o n ,  when d e c o r a t in g  a  slow  harm onic  

rhy thm , to  b e  p la y e d  a t  a f a s t e r  pace  w ith o u t b l u r r i n g  th e  harm ony.

Harmonic R l^thm  was a  f a c t o r  s e le c te d  f o r  i n v e s t i g a t i o n ,  and th e  e x p e rim e n ts
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shewed t h a t  i t  p la y s  a v i t a l  p a r t  i n  tempo c h o ic e  and confirm ed  th e  g e n e ra l  

v iew s e x p re s se d  above.

( j )  M elodic Rhythm

Common sen se  s u g g e s ts  th a t  th e  g r e a t e r  th e  rh y thm ic  i n t e r e s t  be tw een  

th e  b e a t s ,  alw ays ta k in g  in t o  acc o u n t th e  c r i t e r i a  m entioned  in  ( i )  , th e  

s lov ;e r th e  a p p ro p r ia te  sp eed . T h is  w ould be  b o th  f o r  th e  p e rfo rm e r’ s 

co n v en ien ce  and th e  l i s t e n e r ’ s a p p r e c ia t io n  o f  d e t a i l .  P ox-S trangw ays (1929) 

su p p o r ts  t h i s  v iew , b u t c o n t r a d ic to r y  p r i n c i p l e s  may a l s o  be a t  w ork. 

C on tinuous r e g u la r  f i g u r a t i o n  c o u ld  g iv e  in c re a s e d  momentum and enco u rag e  a 

f a s t e r  sp eed  th a n  when th e  b e a ts  a r e  u n d e c o ra te d , sp o ra d ic  and i r r e g u l a r  

f i g u r a t i o n  p o s s ib ly  hav in g  th e  o p p o s ite  e f f e c t .  T hus, th e  r e l a t i v e  e f f e c t s  

o f  even and d o tte d  f ig u r a t i o n  and  th e  d i s tu r b i n g  in f lu e n c e  o f  s y n c o p a tio n  

m ust a l s o  b e  c o n s id e re d . These w ere a l s o  among th e  f a c t o r s  in v e s t ig a t e d  

e x p e r im e n ta lly  and some i n t e r e s t i n g  r e s u l t s  w i l l  be d is c u s s e d .

The f a s t e s t  n o te s ,  th e  o p en in g , o r  th e  m ost memorable th e m a tic  g ro u p  o r  

rhythm , o f te n  in  th e  mind when i n i t i a t i n g  a  p e rfo rm an ce , may a l s o  be  p o te n t  

in d iv id u a l  tempo s e t t i n g  f a c t o r s .

(k) M elodic Shape

M elod ic  shape can n e v e r be a  t r u l y  c o n s i s t e n t  f a c t o r  in  any p i e c e , b u t 

inasm uch a s  th e r e  may b e  a  p rep o n d eran ce  o f  one o r  more c h a r a c t e r i s t i c  

f e a tu r e s  such  as  c o n ju n c t movement, w ide l e a p s ,  r i s i n g  s c a l e s ,  b ro k en  c h o rd s ,  

o rn a m e n ta tio n , so  th e  b ro ad  ran g e  o f  a c c e p ta b le  perfo rm ance speeds may be 

a f f e c t e d .  F o r exam ple, r i s i n g  s c a le s  su g g e s t e x c item en t and a  g r e a t e r  pace 

th a n  w ide le a p s  w hich need  more d u r a t i o n ,  n o t o n ly  to  e x e c u te ,  b u t a l s o  to  

p e r c e iv e .  I n  p a r t i c u l a r ,  th e  m e lo d ic  sh a p e , c h a r a c te r  and i n t e r v a l l i c  

te n s io n s  o f  th e  open ing  p h ra is e  may a l s o  have a  d e c i s iv e  p a r t  to  p la y  i n  

tempo i n i t i a t i o n .

( l )  T ex tu re

A p art from  s u g g e s tin g  th a t  th e  more d ense  m u sic a l t e x tu r e s  w i l l  r e q u i r e  

g e n e ra l ly  s lo w er te m p i, m ost a s p e c t s  o f  t e x tu r e  have been  d e a l t  w ith  u n d e r
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o th e r  h e a d in g s . However, two r e l a t e d  p o in t s  i n  c o n n e c tio n  w ith  tempo have 

n o t  y e t  been  s p e c i f i c a l l y  m en tioned . F i r s t l y ,  th e  tempo m ust a llo w  f o r  th e  

p ro p e r  p r o je c t io n  o f  th e  m elody, p a r t i c u l a r l y  when i t  i s  an  in n e r  p a r t  and 

s e c o n d ly , i t  i s  n e c e s s a ry  to  perfo rm  a t  a  speed  a t  w hich no d e t a i l  i s  l o s t .

'T he pace  o f  a  c o m p o sitio n , v/hich i s  u s u a l ly  in d ic a te d  by s e v e r a l  
w ell-knovm  I t a l i a n  e x p r e s s io n s ,  i s  b ased  on i t s  g e n e ra l c o n te n t  
a s  w e l l  a s  on th e  f a s t e s t  n o te s  and p a s sa g e s  c o n ta in e d  in  i t .
Due c o n s id e r a t io n  o f  th e s e  f a c t o r s  w i l l  p re v e n t an  a l l e g r o  from  
b e in g  ru sh e d  and an ad a g io  from  b e in g  d ragged .*

(C .P .E . B ach , 1753)

T here i s  a l s o  th e  e f f e c t  o f  c o u n te rp o in t  to  b e  c o n s id e re d . A po ly p h o n ic  

t e x tu r e  needs a  s lo w e r tempo th a n  a  monophonic o n e , n o t o n ly  to  g iv e  tim e  to  

p e rfo rm  o r  a p p r e c ia te  th e  d i f f e r e n t  p a r t s ,  b u t a l s o  b eca u se  th e  fo rm er u s u a l ly  

in v o lv e s  a  more c o n p lex  harm onic rhy thm .

F i n a l l y ,  w h ile  th e  i n a b i l i t y  o f  a  poo r te c h n ic ia n  to  p e rfo rm  d i f f i c u l t  

m usic  f a s t  enough i s  n o t th e  c o n c e in  o f  t h i s  s tu d y ,  th e  in h e re n t  d i f f i c u l t y  

o f  same m usic c a n n o t a v o id  b e in g  a c o n t r o l l i n g  f a c t o r  i n  s e t t i n g  th e  

a p p r o p r ia te  tempo ra n g e . In d e e d , th e  se n se  o f  s t r a i n  when p r o je c t in g  m usic  

su ch  a s  B e e th o v e n 's  G rosse Fuge i s  a  l e g i t i m a te  component o f  th e  p ie c e .

I I  FACTORS AFFECTING TEMPO \7ITHIN ANY APPROPRIATE BROAD RANGE

The w r i t e r  s u g g e s ts  th a t  th e s e  f a c t o r s ,  w h ile  n o t e x e r c i s in g  a  m ajo r 

in f lu e n c e  on th e  b ro a d  range  o f  a c c e p ta b le  te m p i, a f f e c t  c h o ic e  o f  tempo 

w ith in  t h a t  r a n g e ,  a lth o u g h  in d iv id u a l  re s p o n s e  to  each  w i l l  b e  d i f f e r e n t .

E x p re s s iv e  S t r u c t u r a l  M u sica l F a c to r s  -  T hese in c lu d e  

bw th c o n tin u o u s  and  d i s c r e t e  v a r i a b l e s .

(a )  P h ra s e  S t r u c tu r e  and Touch

I f  tempo i s  co n ce rn ed  w ith  th e  d u r a t io n  o f  lo n g e r  m u s ic a l u n i t s  and n o t 

j u s t  b e a t  sp e e d , th e n  th e  type  o f  p h ra s e  s t r u c t u r e  may b e  a  r e l e v a n t  f a c t o r .  

S p e c u la tio n  s u g g e s ts  t h a t  r e g u la r  and p r e d ic ta b l e  p h ra s in g  w ould en co u rag e  a  

more n a t u r a l  and  r e g u la r  flow  and th e r e f o r e  r a t h e r  f a s t e r  te m p i. R e g u la r  

p h ra s in g ,  a s  i n  th e  hym n-like  s t r u c t u r e  o f  th e  e x p e r im e n ta l m u s ic , w ould a l s o  

seem to  en co u rag e  sy m p a th e tic  b r e a th in g  i n  p hase  w ith  th e  m u s ic a l p h ra s in g ,

I f P* 151#
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w h eth er th e  perfo rm ance  i s  v o c a l ,  b re a th -b a s e d  o r  p u re ly  in s tn jm e n ta l .

The l i k e l y  c o n t r ib u t io n  to  tempo o f  th e  speed  o r  c o n t ro l  o f  r e s p i r a t i o n  was 

f r e q u e n t ly  i n  th e  w r i t e r ' s  mind d u r in g  h i s  ovm e x p e rim e n ta l p e rfo rm a n c e s .

In  a d d i t io n ,  th e  p o s s ib le  r e l a t i v e  e f f e c t s  o f  s h o r t  and lo n g  p h ra s e s  and 

th e  p re se n c e  o r  ab sen ce  o f  an a n a c r u s i s  must a l s o  be c o n s id e re d ,  to g e th e r  

w ith  th e  u se  o f  l e g a to  and s t a c c a to ,  w h ich , a lth o u g h  a p e rfo rm in g  f a c t o r ,  i s  

c lo s e ly  r e l a t e d  a l s o  to  p h ra se  s t r u c t u r e .  I n  th e  e x p e r im e n ts , v e ry  

s i g n i f i c a n t  tempo d i f f e r e n c e s  w ere o b ta in e d  betw een th e  l e g a to  and s t a c c a to  

p e rfo rm a n c e s .

(b) Volume and  Dynamics

T here w ould a p p e a r  to  be c o n t r a d ic to r y  e lem en ts  a t  work h e r e .  Loud 

m u sic , b o th  f o r  a c o u s t i c a l  r e a s o n s  and  b ecau se  o f th e  g r e a t e r  e x te n t  o f  

movement and e f f o r t  o f te n  in v o lv e d , w ould f i r s t  seem to  p rom ote a  s lo w e r s p e e d , 

y e t  th e  e v id e n c e  from  th e  p sy c h o p h y s ic a l l i t e r a t u r e ,  nam ely , th e  a p p a re n t 

in c re a s e d  d u r a t io n  o f  lo u d e r  so u n d s , co u ld  in d i c a te  a  c o n p e n sa to ry  in c r e a s e  in  

sp eed . The a v e ra g e  am ateu r c h o i r 's  tend en cy  to  a c c e le r a te  i n  f f  and r e t a r d  

i n  pp p e rh ap s  s u p p o r t in g  th e  p r i o r  c la im  o f  th e  l a t t e r  p r i n c i p l e  in  some c a s e s  

a t  l e a s t .  A g a in , t h i s  a c c e le r a t io n  c o u ld  in s te a d  be c a u se d  by th e  g r e a t e r  

ex c item en t engendered  by more volum e.

The e f f e c t  o f  a c c e n t m ust a l s o  b e  c o n s id e re d . B o th  E b h a rd t ( l8 9 8 )  and 

•Sears ( l9 0 2 )  found  t h a t  a c c e n ts  i n  ta p p in g  o r  p la y in g  s in g le  k ey b o ard  n o te s  

u s u a l ly  gave r i s e  to  an in c re a s e  i n  a c tu a l  d u r a t io n ,  and t h i s  i s  r a t h e r  a t  

v a r ia n c e  w ith  th e  above . U n fo r tu n a te ly ,  n e i th e r  a u th o r  in fo rm s  u s  w h e th e r  

th e  in c re a s e d  d u r a t io n  was a  su p p lem en ta ry  agog ic  a c c e n t o r  w h e th e r ,  to  th e  

p e rfo rm e r, th e  n o te  d u ra t io n s  w ere s u b je c t iv e ly  e q u a l .

A ccen t fre q u e n c y  may a l s o  e x e r t  an  in f lu e n c e ;  few er a c c e n ts  f a c i l i t a t i n g  

r a p id  movement, and an a c c e n t on m ost b e a t s  o r  sy n co p a ted  a c c e n ts  e x e r t i n g  a  

r e t a r d in g  e f f e c t .  F u r th e r  more p s y c h o lo g ic a l  a s p e c ts  o f  volum e and a c c e n t 

w i l l  be  d is c u s s e d  below  u n d er ( h ) .
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(c ) Mode and E x p re s s iv e  I n t e r v a l s

The common te n d en cy  to  eq u a te  th e  m a jo r sy stem  w i th  p le a s u r e  and th e  

m inor w ith  p a in  h as  been  d is c u s s e d  by M eyer (1956) and Cooke ( 1964)» The 

fo rm er i d e n t i f i e s  th e  many a s s o c ia te d  f a c t o r s  in s e p a r a b le  from  any g iv e n  

t o n a l i t y ,  some o f  w hich have a lre a d y  been  in c lu d e d  i n  th e  p r e s e n t  w r i t e r ' s

su rvey  : -

' The m inor mode i s  n o t on ly  a s s o c ia te d  w ith  in t e n s e  f e e l in g  i n  
g e n e ra l  b u t  w ith  th e  d e l in e a t io n  o f  s a d n e s s ,  s u f f e r i n g ,  and 
a n g u ish  i n  p a r t i c u l a r .  T h is  a s s o c i a t i o n ,  w h ich  a s  we have seen  
i s  a l s o  co n n ec ted  w ith  ch ro m a tic ism  i n  g e n e r a l ,  a p p e a rs  to  a r i s e  
o u t o f  two d i f f e r e n t  though  r e l a t e d  f a c t s :  1 ) S t a t e s  o f  calm
con ten tm en t and g e n t le  joy  a re  ta k e n  t o  be th e  norm al human 
em o tio n a l s t a t e s  and a r e  hence a s s o c ia te d  w ith  th e  more no rm ativ e  
m u s ic a l p r o g re s s io n s ,  i e ,  th e  d i a to n i c  m e lo d ie s  o f  th e  m ajo r mode 
and th e  r e g u la r  p ro g re s s io n s  o f  m a jo r harm ony. A n gu ish , m ise ry  
and o th e r  ex trem e s t a t e s  o f  a f f e c t i v i t y  a re  d e v ia n ts  and become 
a s s o c ia te d  w ith  th e  more f o r c e f u l  d e p a r tu r e s  o f  ch ro m a tic ism  and 
i t s  modal r e p r e s e n t a t iv e ,  i e ,  th e  m inor mode. 2) M arked o r  
com plex c h r a n a t ic  m otions common i n  th e  m inor m ode-m elodic l i n e s  
w hich  move c o n ju n c tly  by sem ito n es  o r  d i s j u n c t l y  by u n u su a l s k ip s  
and uncommon harm onic p ro g re s s io n s  -  have te n d e d  to  be 
accom panied by tem pi w hich w ere s lo w e r th a n  th o s e  w hich 
accom panied more d ia to n ic  m u sic . T h is  w as, o f  c o u r s e ,  p a r t i c u l a r l y  
t r u e  o f  th e  e a r l i e r  u se  o f  c h ro n a t ic is m  d u r in g  th e  R en a issan c e  and 
th e  baro q u e  p e r io d .  T h is  c o in c id e n c e  o f  ch ro m a tic ism  and  i t s  modal 
r e p r e s e n t a t iv e  w ith  s lo w er tem p i c a n  b e  e x p la in e d  a t  l e a s t  i n  p a r t  
on te c h n ic a l  g ro u n d s. F o r  n o t on ly  a r e  th e  in s tru m e n ts  c o n s tru c te d  
w ith  th e  d ia to n ic  norm in  v iew  so  t h a t  i t  i s  more d i f f i c u l t  to  p la y  
c h r a n a t ic  p a ssa g e s  r a p i d l y , b u t  m u s ic a l t r a i n i n g ,  b o th  in s tru m e n ta l  
and  v o c a l ,  i s  b ased  upon th e  n o rm a l i ty  and s im p l i c i t y  o f  d ia to n ic  
p r o g r e s s io n .*

(M eyer, 1956)*"

Cooke d ev e lo p ed  a  t h e s i s  t h a t  to n a l  com posers have u sed  th e  v a r io u s  

in t e r v a l s  w i th in  m a jo r and  m inor keys to  e x p re s s  d i f f e r e n t  moods and id e a s  

q u i te  c o n s i s t e n t ly  o v e r many c e n tu r i e s .  Famous ex am p les , su ch  a s  

M en d e lsso h n 's  r a p id  m inor key m ovem ents, w here th e  g e n e ra l  t r e n d  i s  con

t r a d i c t e d ,  can n o t n u l l i f y  th e  g e n e ra l p r i n c i p l e  t h a t  a  m a jo r key s u g g e s ts  

p le a s u re  r a t h e r  th a n  p a in ,  and p resum ably  a  f a s t e r  tempo th a n  a  m ino r k ey .

I n  a d d i t io n  modal m usic w ith  i t s  f r e q u e n t  m inor t h i r d  and  f l a t t e n e d  s e v e n th , 

ta k e s  on th e  g e n e ra l  c h a r a c te r  o f  a  m inor k e y . V ery r e c e n t  work by 

G a b r ie l (197&) i n v e s t ig a t in g  th e  v a l id y  o f  C o o k e 's  t h e s i s ,  s u g g e s ts  t h a t  

a lth o u g h  th e  b a s ic  m a jo r/m in o r k e y - p le a s u r e /p a in  e q u a t io n  s ta n d s  up to

1 , PP.227/ 8.
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e m p ir ic a l i n v e s t i g a t i o n ,  th e  e f f e c t  o f  th e  m elod ic  i n t e r v a l s  and  fo rm u lae  

i s  n o t a s  c a ta lo g u e d  by Cooke. He a l s o  acc u se s  Cooke o f  b e in g  s e l e c t i v e  

i n  h is  m u s ic a l exam ples. However, G a b r i e l 's  ex p erim en ts  i s o l a t e d  th e  

m elod ic  u n i t s  from  any to n a l  o r  rh y th m ic  c o n te x t ,  and th e  w r i t e r  i s  o f  th e  

o p in io n  th a t  th e  a d d i t io n  o f  p o te n t  to n a l  and rhy thm ic  p o s i t i o n  and a c c e n t 

to  G a b r ie l 's  p ro c e d u re  w ould have p roduced  r e s u l t s  much more in  ag reem en t 

w ith  Cooke and w ith  common u sa g e . F o r  exam ple, a m inor 6 th  am biguously  

p re s e n te d  to n a l ly  and rh y th m ic a l ly , o r  in  a  m a jo r chord  c o n te x t ,  ta k e s  on 

th e  q u a l i ty  a s s o c ia te d  v /i th  i t s  in v e r s io n ,  th e  m a jo r 3 rd .  The same i n t e r v a l  

i n  a  m ino r ch o rd  c o n te x t  w i l l  have a  v e ry  d i f f e r e n t  e f f e c t .

The w r i t e r  th e r e f o r e  b e l ie v e s  t h a t  mode, i n  c o n ju n c tio n  w ith  p o te n t  

m e lod ic  i n t e r v a l s  and harm onic te n s io n  a t  th e  b e g in n in g  o f  a  p ie c e  i s  a n o th e r  

f a c t o r  a f f e c t i n g  p r e c i s e  in d iv id u a l  tempo i n i t i a t i o n .

(d ) G en era l K t c h  L ev e l and Key

A lo w e r  g e n e ra l  t e s s i t u r a  o r  k e y , w ith  i t s  a s s o c ia te d  g r e a t e r  re s o n a n c e , 

makes a  r a t h e r  s lo w er tempo n e c e s s a ry .  T h is  a s s e r t i o n  r e c e iv e s  com plem entaiy  

su p p o rt from  th e  l i t e r a t u r e  o f  Time P sy ch o lo g y , w here i t  was n o te d  t h a t  lov /er 

sounds seem s h o r t e r .  The com pensatory  p r in c i p le  m en tioned  in  (L p re v io u s  

s e c t io n ,  and  to  b e  more f u l l y  d e a l t  w ith  u nder (h ) , w ould th u s  a l s o  i n d i c a t e  

a  s lo w er tem po. As Key and Mode a re  th e  o n ly  a b s o lu te ly  d i s c r e t e  and  f u l l y  

c o n t r o l l a b l e  m u s ic a l v a r i a b l e s , th e y  w ere in e v i ta b ly  among th o s e  f a c t o r s  

s e le c te d  f o r  e x p e r im e n ta l in v e s t i g a t io n .  The g e n e ra l ly  p r e d ic ta b l e  e f f e c t  

th e y  had on tempo w i l l  be d is c u s s e d  i n  due c o u rs e .

The p s y c h o lo g ic a l  e f f e c t  o f  sh a rp s  and f l a t s  i n  th e  key s ig n a tu r e  may 

a l s o  be a  s u b t l e  f a c t o r  i n  tempo i n i t i a t i o n ,  as  may th e  a c tu a l  f e e l  o f  th e  

in s tru m e n t i n  d i f f e r e n t  t o n a l i t i e s ,  p a r t i c u l a r l y  w ith  k ey b o ard  in s t r u m e n ts .  

A lso  s i g n i f i c a n t  c o u ld  be  th e  tend en cy  f o r  k ey b o ard s  to  have a  l i g h t e r  

a c t io n  i n  th e  t r e b l e  r e g i s t e r .
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(e )  Words

In  a d d i t io n  to  th e  e f f e c t  o f  th e  t e x t  a s  a  w hole on th e  a p p r o p r ia te  

b ro a d  tempo range  p re v io u s ly  d e a l t  w ith  u n d e r  l ( h ) ,  th e  a c tu a l  p ro d u c tio n  

and sound o f  th e  w ords a t  th e  b e g in n in g  o f  a  p ie c e  may b r in g  ab o u t a  f i n e  

a d ju s tm e n t to  tempo i n i t i a t i o n .  The la n g u a g e , th e  s y l l a b i c  s t r u c t u r e  o f  th e  

open ing  p h ra s e , th e  a s s o c ia te d  a r t i c u l a t i o n  o f th e  s in g e r  and th e  need  f o r  

c l a r i t y  o f  w ords a l l  c o n t r ib u te  h e r e .

P e rfo rm in g  F a c to r s  -  I f  th e  d a ta  and p o s s ib le  

p r e f e r e n c e s  d is c u s s e d  in  c o n n e c tio n  w ith  Movement Speeds ap p ly  to  th e  a c t io n s  

u sed  i n  m u sic a l p e rfo rm a n ce , th e n  th o s e  a c t io n s  m ust be  ta k e n  in t o  a c c o u n t 

when c o n s id e r in g  in d iv id u a l  tempo i n i t i a t i o n .  P a r t i c u l a r l y  r e l e v a n t  may be  

th e  movements in v o lv e d  in  c o n d u c tin g , bow ing and p la y in g  r e p e a te d  o r  

a l t e r n a t i n g  n o te s  on k ey b o ard , w ind  in s tru m e n ts  and p e rc u s s io n .

( f )  C onducting  Movements

The w r i t e r  co n ten d s t h a t  c o n d u c tin g  i s  a  genu ine "p e rfo rm in g "  m ethod , 

even  when th e r e  a re  no p e rfo rm e rs  to  be  co n d u c te d . Unhampered by  e x t e r n a l  

p e rfo rm in g  c o n s id e r a t io n s ,  t e c h n ic a l  p rob lem s o r  i n h i b i t i o n s ,  r e s t r i c t e d  o n ly  

by  th e  movement p o s s i b i l i t i e s  o f  th e  a rm s , i t  e x p re s s e s  an " id e a l"  tem po.

The method was used  e x te n s iv e ly  in  th e  w r i t e r ’ s e a r ly  e x p e rim e n ts . I t s  

p r i n c i p a l  w eakness, when no p e rfo rm e rs  a r e  p r e s e n t ,  i s  t h a t  th e  ab se n c e  o f  

a c tu a l  sounds c r e a te s  y e t  a n o th e r  d im en sio n  o f  a r t i f i c i a l i t y .

The l i t e r a t u r e  o f  Movement Speeds h a s  a l re a d y  p ro v id e d  some p o in t s  o f  

i n t e r e s t .  S te t s o n  (1 9 0 5 ) , when a n a ly s in g  co n d u c tin g  movements, fo u n d  t h a t  

th e  d u r a t io n  o f th e  b e a t  s t r o k e s  was n o t a f f e c t e d  t y  t h e i r  l e n g th ,  and  

B u y te n d ijk  ( l9 4 7 ) ,  who was co nce rned  w ith  movements g e n e r a l ly ,  a l s o  n o te d  

t h a t  an in c re a s e  i n  movement e x te n t  d id  n o t  n e c e s s a r i ly  cause  an  in c r e a s e  i n  

i t s  d u r a t io n .  R e fe re n ce  h as  a l s o  p r e v io u s ly  been  made to  S te t s o n  ( l9 0 5 )  and 

Murs e l l  (1937) in  c o n n e c tio n  w ith  th e  Movement C y c le . B oth  a n a ly s e d  th e  

movements o f  b e a t in g  tim e in  r e l a t i o n  to  t h i s  c y c le ,  su g g e s tin g  t h a t  th e
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p r e p a r a t io n ,  dov/nbeat s t ro k e  and r e la x a t i o n  phase  w ere a l l  g ra sp e d  a s  a 

s in g le  e n t i t y .  T h is  i s  p o s s ib ly  f u r t h e r  su p p o rt f o r  a  v iew  o f  tempo c o n t ro l  

w here th e  c r u c i a l  d u r a t io n  i s  n o t th e  s in g le  b e a t  b u t  a  g ro u p  o f  b e a t s  o r  

l a r g e r  m u s ic a l u n i t .

Sachs ( 1953) ,  r e f e r r i n g  to  tempo l i m i t s ,  su g g e s te d  t h a t  th e  minimum 

co n d u c tin g  tem po, w ith  no b e a t  s u b d iv is io n ,  was abou t MM 3 2 , w ith  an  a p p ro x i

m ate maximum a t  132: above t h i s  tempo th e  co n d u c to r w ould  f i d g e t  and n o t

b e a t .  F i n a l l y , th e  p re v io u s  l i t e r a t u r e  on th e  e f f e c t  o f  in c re a s e d  w eig h t 

on movement speeds w ould in d ic a te  t h a t  th e  u se  o f  a  b a to n ,  o r  i t s  s i z e ,  does 

n o t a f f e c t  th e  c o n d u c to r 's  b e a t .

(g ) The Movements o f  In s tru m e n ta l  and  V ocal T echn ique

The movements o f  p e rfo rm in g  te c h n iq u e  may be c a te g o r i s e d  a s  fo llo w s  : -

1 ) In v o lv in g  p h y s ic a l  m a n ip u la t io n  o f  an  in s tru m e n t o n ly , a s  in  

k ey b o ard , s t r i n g  and p e rc u s s io n  p la y in g .

2) Com bining ( 1) w ith  to n g u in g  o r  l i p  te c h n iq u e ,  a s  i n  w ind and 

b r a s s  p la y in g .

3 ) In v o lv in g  no p h y s ic a l  m a n ip u la t io n  and s o le l y  concerned  w ith  

th e  movements o f  a r t i c u l a t i o n ,  as in  s in g in g ,

A s im p le r  and p o s s ib ly  im p o rta n t a l t e r n a t i v e  c l a s s i f i c a t i o n  c o u ld  

d i s t i n g u i s h  betw een  th e  b re a th -b a s e d  p e rfo rm in g  o f  (2) and (3 ) and th e  s o le ly  

m ech an ica l m a n ip u la t io n  o f  ( 1) .  However, i t  i s  a l s o  p o s s i b le  t h a t  th e  phases  

o f  b r e a th in g  and m u s ic a l p h ra s in g  may be r e l a t e d  i n  a l l  t h r e e  c a t e g o r ie s .

As m u s ic a l perfo rm ance in v o lv e s  so  many k in d s  o f  m ovem ent, th e  g e n e ra l 

movement d a ta  d e a l t  w ith  i n  C h ap te r  2 ,  in c lu d in g  th e  maximum, minimum and 

p r e f e r r e d  o r  econom ical speed s f o r  any p a r t i c u l a r  lim b  o r  co m b in a tio n  may 

s t i l l  a p p ly  even when th e  a c t io n s  a re  o s te n s ib ly  th e  s e r v a n t  o f  m u s ic a l 

c r i t e r i a .  I f  s o ,  th e  d i f f e r e n t  ty p e s  o f  to u c h  o r  te c h n iq u e  a s s o c ia te d  w ith  

l e g a to ,  s t a c c a to ,  u se  o f  p ed a l and th e  s t y l e ,  e x te n t  and s t r e n g t h  o f  th e  

p e rfo rm in g  movements w i l l  a l l  a f f e c t  an i n d i v i d u a l 's  tem po. However, th e
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s im p le  ta p p in g  in v o lv e d  in  many p sy c h o p h y s ic a l and movement ex p erim en ts  i s  

h a rd ly  com parable even w ith  th e  most e le m e n ta iy  p e rfo rm in g  s i t u a t i o n s ;  in  

a d d i t i o n ,  th e  r e s i s t a n c e ,  a c t io n ,  lo a d in g  o r  v o ic in g  o f  th e  in s tru m e n t add 

f u r t h e r  m ech an ica l and a c o u s t i c a l  v a r i a b l e s .  More r e a l i s t i c a l l y  r e l a t e d  may 

b e  th o se  ex p e rim en ts  i n v e s t ig a t in g  maximum ta p p in g  r a t e s .  R ie f f  (1900) and 

R ie g e r  (1903) b o th  found th a t  th e  maximum r a t e  o f  p la y in g  r e p e a te d  k ey s  w ith  

a  s i n ^ e  f in g e r  c o u ld  n o t exceed a  b e a t  o f  125 m secs . V/hen, how ever, two o r  

more f i n g e r s  w ere used  i n  a l t e r n a t i o n ,  th e  maximum r a t e  was ap p ro x im a te ly  

d o u b le d . R e fe re n c e  to  C h ap te r 2 u n d er Tempo L im its  and R e a c tio n  Times shows 

t l i a t  com parable r e s u l t s  were o b ta in e d  by D r e s s l a r  ( l8 9 2 )  and S te ts o n  ( l 905) 

f o r  s im p le  ta p p in g  and b e a t in g .  Meumann ( l8 9 4 )  su g g e s te d  th a t  th e  u se  o f  

b o th  hands g e n e ra l ly  i n  p la y in g  may make f o r  a  g r e a t e r  p r e c i s io n  o f  tem po. 

T hese a p a r t ,  th e r e  ap p ea rs  to  have b een  no o th e r  r e s e a r c h  r e l a t i n g  movement 

s p e e d s , a r t i c u l a t i o n  h a b i t s  o r  r e s p i r a t i o n  sp eed  and  p h as in g  to  m usicail tem p i.

I t  m ust b e  made c l e a r  a g a in  how ever t h a t  th e  te c h n ic a l  o r  v o c a l 

d e f i c i e n c i e s ,  la c k  o f  co n fid e n ce  o r  n e rv o u sn e ss  o f  th e  p e rfo rm e r, a l th o u g h  a  

r e a l i t y  on o c c a s io n s , p la y  no p a r t  i n  th e  w r i t e r ' s  s tu d y  o f  p r e f e r e n c e .

(h ) P sy c h o p h y sic a l and P s y c h o lo g ic a l  F a c to r s

C e r ta in  i n t e r e s t i n g  p o s s i b i l i t i e s  emerge from  th e  l i t e r a t u r e  o f  Time and 

Rhythm P sy ch o lo g y , most o f  w hich have b een  m en tio n ed  i n  c o n n e c tio n  w ith  o th e r  

t o p i c s .  A lthough  much p sy ch o p h y s ic a l d a t a  h a s  b een  drawn from  th e  p a s s iv e  

com parison  ty p e  o f  ex p e rim en t, i t  i s  p o s s ib le  t h a t  i f  o b je c t iv e ly  e q u a l 

d u r a t io n s  o r  tem pi can  be made to  sound u n eq u a l th ro u g h  th e  v a r i a t i o n  o f  o th e r  

a s p e c t s  o f  t h e i r  p r e s e n ta t io n ,  th e n  th o se  same v a r i a t i o n s  may c o r re s p o n d in g ly  

m is le a d  a  m u s ic a l p e rfo rm e r a s  to  h i s  own tem po. The g e n e ra l  p r in c i p l e  

a p p ly in g  in  a l l  c a s e s  w ould ap p ea r to  b e  t h a t  any s u b je c t iv e  im p re s s io n  o f  

g r e a t e r  o r  l e s s e r  d eg ree  w i l l  te n d  to  a f f e c t  th e  p e rfo rm e r  i n  th e  o p p o s ite  

d i r e c t i o n .  F o r  exam ple. Time P sycho logy  d a ta  s u g g e s t in g  t h a t  b o th  h i ^ e r  

and lo u d e r  to n e s  seem lo n g e r ,  c a r r i e s  th e  im p l ic a t io n  t h a t  g e n e ra l ly  o r
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r e l a t i v e l y  h ig h  o r  lo u d  m usic may be perfo rm ed  f a s t e r  i n  o rd e r  to  com pensate 

f o r  th e  a p p a re n t g r e a t e r  d u r a t io n  o f  th e  to n e s .  The com plem entary  p r in c ip le  

o f  th e  ag o g ic  a c c e n t ,  t h a t  lo n g e r  seems lo u d e r ,  i s  i n t e r e s t i n g  i n  r e l a t i o n  to  

t h i s .

However, th e  g e n e ra l com pensatory  p r in c i p l e  o u t l in e d  above may have to  

be  a p p lie d  w i th in  th e  c o n te x t  o f  an o v e r r id in g  p sy c h o p h y s ic a l phenomenon 

a f f e c t in g  m ost o f  th e  m u s ic a l tem pi sp ec tru m . The w r i t e r  r e f e r s  to  th e  

tendency  f o r  d u ra t io n s  lo n g e r  and s h o r te r  th a n  th e  A b so lu te  I n d i f f e r e n c e  

I n te r v a l  to  be under and o v e re s tim a te d  r e s p e c t iv e l y .  T h is  s i t u a t i o n  i s  

f u r t h e r  c o m p lica ted  b ecau se  th e  d i f f e r e n t  e x p e r im e n ta l m ethods u sed  i n  

d e te rm in in g  th e  r e le v a n t  d a ta  a l s o  su g g e s t a l t e r n a t i v e  im p l ic a t io n s  f o r  tempo. 

F o r  exam ple, i n  r e l a t i o n  to  th e  u n d e re s t im a tio n  o f  lo n g e r  d u r a t i o n s ,  e i t h e r  

o f  th e  fo l lo w in g  may a p p ly : -

( i )  I f  u n d e re s t im a tio n  means t h a t  a  re p ro d u c e d  lo n g  d u r a t io n  i s

s h o r t e r  th a n  th e  s ta n d a rd ,  th e n  an im m ediate a t te m p t to  copy 

a  slow  m u s ic a l tempo c o u ld  r e s u l t  i n  a  f a s t e r  sp e e d . T h is  

may even ap p ly  to  th e  r e l a t i o n s h i p  betw een th e  "m en ta l"  

r e h e a r s a l  o f  any slow  tempo and i t s  su b se q u en t r e a l i s a t i o n  

in  p e rfo rm an ce .

( i i )  I f  u n d e re s t im a tio n  means t h a t  lo n g  d u r a t io n s  seem s h o r te r  th a n

th e y  r e a l l y  a re  in  an a b s o lu te  s e n s e ,  th e y  may b e  made lo n g e r  

(s lo w e r)  i n  com pensa tion .

S e c t io n  I I ( b )  su g g e s te d  o th e r  c o n t r a d ic to r y  f a c t o r s  may a l s o  be  

co n ce rn ed . F o r  exam ple, th e  a c c e le r a t io n  o f  in e x p e r ie n c e d  p e rfo rm e rs  i n  a 

c rescen d o  g iv e s  c red e n ce  to  th e  p s y c h o lo g ic a l g e n e ra l  p r i n c i p l e  m en tioned  in  

th e  f i r s t  p a r a g r a jh ,  w h ile  th e  p h y s ic a l  and  a c o u s t i c a l  f a c t o r s  in v o lv e d  i n  

lo u d e r  m usic w ould seem to  fa v o u r  s lo w er te m p i. F u r th e r ,  th e  p s y c h o lo g ic a l  

e f f e c t  on tempo o f  a c c e n tu a t io n  must n o t be ig n o re d . The a p p a re n t f a s t  tem pi 

o f  seme co n d u c to rs  such  a s  T o sc a n in i can  som etim es be a t t r i b u t e d  m ore to



90

ex trem e p r e c i s io n  o r  few er a c c e n ts  r a t h e r  th a n  o b je c t iv e  p a c e . The q u e s tio n  

th e n  a r i s e s  as  to  w hether th e  p e rfo rm e r  i n  such  c a se s  a s s e s s e s  th e  tempo 

s im i la r ly  and perfo rm s a t  an o b je c t iv e ly  s lo w e r pace th a n  he r e a l i s e s .

O th e r l e s s  s u b t le  f a c t o r s  a re  a l s o  prom pted by th e  ground co v ered  in  

C h ap te rs  1 and 2. The s o - c a l l e d  I n t e r n a l  C lo c k , much r e f e r r e d  to  in  th e  

p sy ch o p h y s ica l l i t e r a t u r e ,  i s  l i k e l y  t o  be  s i g n i f i c a n t  in  r e l a t i o n  to  m u s ic a l 

te m p i, p a r t i c u l a r l y  w ith  r e g a rd  to  th e  f a c t o r s  c a u s in g  i t  t o  ru n  a t  a 

d i f f e r e n t  sp eed . F o r  exam ple, th e  g e n e r a l ly  a t t e s t e d  a c c e l e r a t i n g  e f f e c t  o f  

h i ^ e r  body te m p e ra tu re  c o u ld  a f f e c t  b o th  a c t u a l  movement sp eed s  and th e  

a ssessm en t o f  th o se  s p e e d s , w h e th e r t h a t  h ig h e r  te m p e ra tu re  i s  cau sed  by 

c i r c a d ia n  v a r i a t i o n ,  warmer en v iro n m en t, i l l n e s s  o r  n e rv o u sn e s s . Our a s s e s s 

m ent o f  tempo may a l s o  be a f f e c t e d  by o u r u n co n sc io u s  a c c e p ta n c e  o f  th e  f i r s t  

perform ance we h e a r  o r  g iv e  o f  any work a s  th e  s ta n d a rd  by w hich  we m easure 

a l l  a s p e c ts  o f  su b seq u en t p e rfo rm a n c e s . I n  t h i s  r e s p e c t ,  th e  a n ch o r e f f e c t  

o f  an o f te n  h e a rd  s ig n a tu r e  tu n e  i s  an  i n t e r e s t i n g  f u tu r e  r e s e a r c h  to p i c .

T here a re  th u s  a  number o f  p o t e n t i a l  p s y c h o lo g ic a l / a c o u s t i c a l  tem po- 

a f f e c t in g  f a c t o r s  in  any p e rfo rm in g  s i t u a t i o n .  The v / r i t e r ,  w ith o u t h a z a rd in g  

a  r e s o lu t io n  o f  th e  many com pensatory  and  c o n t r a d ic to r y  e le m e n ts ,  p r e s e n ts  

them  as  an e s s e n t i a l  a lth o u g h  u n c e r t a in  p a r t  o f . t h e  t o t a l  tempo backg round .

The a c tu a l  p a s s in g  mood o f  th e  p e r fo rm e r  h a s  som etim es b een  d e l i b e r a t e l y  

e x p lo i te d  in  th e  p a s t ,  b o th  i n  c o m p o s itio n  and  p e rfo rm an ce . C .P .E , Bach 

( 1753) even u rg ed  th e  p e rfo rm e r  t o  " la n g u is h  and  grow sad" i n  sa d  m usic in  

o rd e r  to  move h i s  au d ien ce  m ore. M usic from  th e  "S torm  and S t r e s s "  p e r io d  

and f a n t a s i a s ,  to c c a ta s  and  im p ro v is a to ry  p ie c e s  by com posers from  o th e r  

p e r io d s ,  such  a s  L i s z t ,  w ere som etim es w r i t t e n  so  t h a t  a  w ide v a r i e t y  o f  tem pi 

a r e  p o s s ib le .  The c h a r a c te r  o f  th e  m usic th e n  depends v e ry  c o n s id e ra b ly  on 

th e  mood o f  th e  e x e c u ta n t ,  and i s  an  e x a g g e ra t io n  o f  w hat happens to  a  l e s s e r  

e x te n t  in  n e a r ly  a l l  m u s ic a l p e rfo rm a n ce .

Some m isc e lla n e o u s  p o in t s  rem ain  to  be  made. W a llin  ( l 9 1 l )  su g g e s te d  

t h a t  p e rso n s  who c h i e f ly  en jo y  th e  m elody and harmony i n  m usic w i l l  fa v o u r
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slcr,7sr tem pi th a n  th o se  who a p p r e c ia te  more th e  rh y th m ic  e le m e n t, and in  

t h i s  c o n n e c tio n  i t  i s  p e rh ap s  s i g n i f i c a n t  t h a t  H enkin  ( l9 5 5 ) found melody 

and rhythm  to  be in d ep en d en t m a th e m a tic a lly  and p s y c h o lo g ic a l ly .  F in a l l y ,

sex  d i f f e r e n c e s ,  b o th  p h y s ic a l  and p s y c h o lo g ic a l , may a f f e c t  th e  tem pi 

p e rfo rm ed  by men and women.

In s tru m e n ta l  F a c to r s  -  C oncerned w ith  v a r ia b le s  

o u ts id e  th e  p e r fo rm e r 's  c o n t r o l ;  in  m ost c a s e s  c o n s ta n t  th ro u g h o u t a  g iv e n  

p e rfo rm a n c e ,

( i )  IVpe o f  In s tru m e n t , O r c h e s t r a t io n  o r  R e g i s t r a t i o n  

As th e  in s tru m e n t,  th e  c h a r a c t e r i s t i c  m e lo d ic  o r  harm onic id e a s  

a s s o c ia te d  w ith  i t ,  to g e th e r  w ith  i t s  in d iv id u a l  sound a r e  a l l  concerned  in  

th e  co m p o se r 's  o r ig i n a l  c o n c e p tio n , i t  h a s  a l re a d y  i n d i r e c t l y  p la y e d  a  p a r t  

i n  d e f in in g  th e  b ro ad  ran g e  o f a c c e p ta b le  te m p i. More p a r t i c u l a r l y  how ever, 

th e  tim b re  o f  an in s tru m e n t p r o je c te d  in t o  an a c o u s t ic  env ironm ent may a f f e c t  

tem po. F o r  exam ple , an in s tru m e n t su ch  a s  th e  f l u t e  v;here th e  to n e  c o n ta in s  

few  h a rm o n ics  may encourage r a t h e r  f a s t e r  s p e e d s , q u i te  a p a r t  frcm  th e  r e l a t e d  

c o n s id e r a t io n s  d e a l t  w ith  below  u n d er ( j ) .  On th e  o th e r  h and , a  more 

re s o n a n t  tim b re  w i l l  o f te n  sound more c c m fo r ta b le  a t  a  s lo w e r tempo. The 

e x p e r im e n ta l r e s u l t s  con firm ed  e x p e c ta t io n  t h a t  th e  d i f f e r e n t  in s tru m e n ts  used  

v/ould a p p re c ia b ly  a f f e c t  th e  tem pi p e rfo rm e d . U n fo r tu n a te ly ,  i t  was 

im p o s s ib le  t o  a s s e s s  th e  r e l a t i v e  c o n t r ib u t io n s  made to  th e  tem pi d i f f e r e n c e s  

o b se rv ed  by movement f a c t o r s ,  te c h n iq u e , to u c h  and tim b re . The w r i t e r ' s  

s p e c u la t io n  th a t  th e  p a s s in g  o f  th e  melody from  one in s tru m e n t o r  s e c t io n  to  

a n o th e r ,  o r  a  change o f  o rgan  r e g i s t r a t i o n ,  may a l s o  u n c o n sc io u s ly  and 

im p e rc e p t ib ly  m odify o n -g o in g  tem pi r e c e iv e s  some su p p o r t from  a s tu d y  by 

T u rn e r ( l9 3 8 ) ,  d e s c r ib e d  in  C h ap te r 3 I l ( d ) ,  and th e  e x p e r im e n ta l r e s u l t s .

( j )  A c t io n ,  Touch and V o ic in g  o f  In s tru m e n t

The m ech an ica l a c t io n  o f  an  in s tru m e n t ,  i t s  r e s i s t a n c e ,  b a la n c e ,  re s p o n s e , 

and r e p e t i t i o n  c a p a b i l i ty  a l l  i n t e r a c t i n g  w ith  th e  p l a y e r 's  to u c h , a r e  l i k e l y
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t o  a f f e c t  and c e r t a i n l y  l i m i t  te m p i. P re v io u s  m en tio n  h a s  been  made o f  a  

p o s s ib le  r e l a t i o n s h i p  betw een movement speed s  and in s t ru m e n ta l  lo a d in g .  A 

f u r t h e r  f a c t o r  i s  th e  speed  o f  sp eech  in  in s tru m e n ts  such  a s  th e  o rg a n , 

c l a r i n e t  and oboe, w here any d e la y  so  o f te n  r e s u l t s  i n  a s lov /e r tem po. W ith 

r e g a rd  to  th e  ex p e rim en ts  in v o lv in g  a  change o f  p ia n o ,  th e  r e s u l t s  w ere b o th  

i n t e r e s t i n g  and p a r t l y  u n e x p ec ted .

E n v iro n m en ta l and S o c ia l  F a c to r s  -  C on tinuous v a r i a b l e s ,  

g e n e ra l ly  c o n s ta n t  f o r  any p e rfo rm an ce .

(k) A c o u s tic s

The s i z e  and r e v e r b e r a t io n  p e r io d  o f  th e  p e rfo rm in g  s i t u a t i o n  to g e th e r  

w i th  th e  p re s e n c e  and s i z e  o f  an au d ien ce  a re  th e  c h i e f  c r i t e r i a ,  b u t  th e  

re so n a n c e  o f  th e  in s tru m e n ta l  o r  v o c a l  sound i t s e l f  i s  o b v io u s ly  l i n k e d  w ith  

th e  fo rm er p a ra m e te rs  and p a r t  o f  th e  t o t a l  a c o u s t i c a l  sy stem . E x p e rie n c e d  

p e rfo rm e rs  no doub t ta k e  th e  o b v io u s  f a c t o r s  i n to  acco u n t b e fo re  b e g in n in g , 

b u t  th e  a c t u a l  p r o je c t io n  o f  th e  sound in to  th e  a c o u s t i c a l  sp ace  may w e ll  

r e v e a l  an  u n a n t ic ip a te d  elem ent r e q u i r i n g  an u n c o n sc io u s  m inor a d ju s tm e n t to  

th e  tempo. G e n e ra l ly ,  l a r g e r  h a l l s  w ith  a  lo n g e r  r e v e r b e r a t io n  p e r io d  make 

a  s lo w er temj)o d e s i r a b l e  i n  o rd e r  to  av o id  sound c o n g e s tio n  and to  prom ote 

c l a r i t y  o f  any w o rd s , p a r t i c u l a r l y  w ith  a  l a r g e  ensem ble o r  volum e. 

C o rre sp o n d in g ly , a  d ry  a c o u s t ic  makes f a s t e r  sp eed s  p o s s ib le .

( l )  P s y c h o -S o c ia l  F a c to rs

In  t h i s  c a te g o ry  come th e  p e r f o r m e r 's  r e a c t io n  to  th e  ty p e ,  mood, 

r e c e p t i v i t y  and  re sp o n se  o f  an a u d ie n c e , th e  p o s i t i o n  o f  th e  m usic  i n  any 

programme and th e  n a tu re  and re q u ire m e n ts  o f th e  m u s ic a l o c c a s io n . F o r  

exam ple, a  c h i l d r e n 's  c o n c e r t  may n e c e s s i t a t e  f a s t e r  o r  s lo w er sp e e d s  i n  o rd e r  

t o  p re v e n t boredom  and in c re a s e  c l a r i t y  r e s p e c t iv e l y .  V ery p r a c t i c a l  m a tte r s  

such  a s  th e  need  to  end th e  c o n c e r t  by a c e r t a i n  t im e ,  o r  th e  d i s t a n c e  to  be 

m arched by a  band  may a l s o  be  ta k e n  i n t o  acc o u n t when i n i t i a t i n g  a  tem po.

(m) Ambient C o n d it io n s

Forem ost h e re  i s  am bien t te m p e ra tu re ,  m ain ly  b e c a u se  o f  i t s  e f f e c t  on
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body te m p e ra tu re ,  b u t  p o s s ib ly  a l s o  b e c a u se  chang ing  te m p e ra tu re s  a f f e c t  

in s tru m e n ta l  a c t io n ,  p i t c h  and th e  a c t u a l  speed  o f  sound. S p e c u la tio n  

su g g e s ts  t h a t  h u m id ity  and  th e  g e n e ra l  w e a th e r  c o n d i t io n s  may a l s o  b e  in v o lv e d , 

b u t p e rh ap s  on ly  i n d i r e c t l y  th ro u g h  an a s s o c ia te d  change o f  mood.

(n ) Ensemble S ize  and N atu re

F o r  re a s o n s  o f  m ech an ica l and human i n e r t i a ,  and th e  a c o u s t i c a l  

c o n s id e ra t io n s  p re v io u s ly  c o n s id e re d  u n d er I l ( k ) ,  r a t h e r  s lo w er sp eed s  a r e  

g e n e ra l ly  more a p p ro p r ia te  w ith  l a r g e r  en sem b les , o r c h e s t r a s ,  c h o i r s ,  

c o n g re g a tio n s  and lo n g e r  m arch ing  co lum ns. The tim e la g  betw een th e  

c o n d u c to r  and th e  f a r t h e s t  p la y e r s  w i l l  a l s o  c o n t r ib u te  h e r e .

The r e c o n c i l i a t i o n  o f  any in d iv id u a l  p r e f e r e n t i a l  tem p i w ith  th e  

c o n d u c to rs  " id e a l"  i n i t i a t i o n  tempo w i l l  be  d is c u s s e d  l a t e r ,

I I I  METRE

A lthough  a  S t r u c t u r a l  M u sica l F a c t o r ,  M etre i s  fundam ent a l l y  d i f f e r e n t  

f r o n  a l l  p re v io u s  f a c t o r s  i n  t h a t  i t  i s  n o t p r in c ip a l ly  co n cern ed  w ith  sound 

b u t w ith  g ro u p in g . I t  i s  t r e a t e d  s e p a r a t e ly  h e re  a s  th e  w r i t e r  co n te n d s  t h a t  

m e tre  i s  n o t on ly  th e  d e c is iv e  f a c t o r  i n  tempo i n i t i a t i o n  b u t  a l s o  (and  t h i s  

i s  p ro b a b ly  n o t u n r e la te d )  th e  m ost e s s e n t i a l  and d i s t i n c t i v e  component o f  

c o n v e n tio n a l to n a l  m u sic . The p e rv a s iv e  m e tr ic a l  d iv i s io n  i s  a  v e h ic le  f o r  

every  o th e r  s t r u c t u r a l  m u s ic a l f a c t o r ,  and  th e  one u s u a l ly  a b s o lu te ly  i n t e g r a l  

w ith  th e  ccm poser' s  c o n c e p tio n .

I t  i s  l i k e l y  t h a t  eac h  m e tre  g e n e ra te s  a  d i f f e r e n t  s e r i e s  o f  tem pi 

c o v e r in g  th e  com plete  ran g e  from  th e  s lo w e s t  p o s s ib le  to  th e  f a s t e s t  p o s s ib le  

m u s ic a l sp e e d s . T here may a l s o  b e  a  r e l a t i o n s h i p  betw een m e tre  and a  

p e r fo rm e r 's  n a t u r a l  o r  accommodated b r e a th in g  tempo o r  p h a s in g , and n o t on ly  

in  b r e a th -b a s e d  p e rfo rm a n ces . R e la t io n s h ip s  w ith  th e  background  l i t e r a t u r e  

a l s o  su g g e s t th e m se lv e s , p a r t i c u l a r l y  th e  most fa v o u ra b le  tem pi f o r  g ro u p in g  

s u b je c t iv e ly  in  tw o s , th r e e s  and f o u r s .  Movement A n a ly s is  and  Movement S p eed s . 

In d e e d , th e  co m p le te ly  d i f f e r e n t  movement a t t i t u d e  ad o p ted  betw een  d u p le  and
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t r i p l e  m e tr e s ,  e s p e c i a l l y  in  r e l a t i o n  to  th e  sequence o f  a c t io n s  and 

a s s o c ia te d  momentum tov/ards th e  n e x t a c c e n t ,  draw s th e  w r i t e r ' s  a t t e n t i o n  

a g a in  to  th e  a p p a re n t un im portance to  th e  p e rfo rm e r  o f  in d iv id u a l  b e a t  

s u c c e s s io n ,  V/hat does seem c r i t i c a l  d u r in g  p erfo rm ance  i s  th e  p o s i t i o n  o f  

th e  lo n g e r - te rm  te m p o ra l " g o a ls " ,  p a r t i c u l a r l y  th e  n e x t s t r o n g  b e a t ,  and a l l  

th e  a c t io n  i s  co n ce rn ed  w ith  r e a c h in g  f o r  them . T hus, th e  d i f f e r e n t  modes 

o f  a c c e n tu a t io n ,  g ro u p in g  and p h ra s in g  a s s o c ia te d  w ith  each  m e tre  a f f e c t  

tempo i n  a  fu n d am en ta l way.

Cooke ( 1964) a l s o  made th e  p o in t  t h a t ,  o th e r  th in g s  b e in g  e q u a l ,  th e r e  

i s  an e x p re s s iv e  a n t i t h e s i s  betw een d u p le  and t r i p l e  m e tre s .  I t s  b a s ic  

e f f e c t  b e in g  se e n  i n  th e  c o n t r a s t  be tw een  th e  r e g u la r ,  r i g i d  m ascu line  

movement o f  th e  two f e e t  in  m arch ing  o r  ru n n in g , and th e  lo n g e r ,  sw ing ing  

o r  l i l t i n g  fe m in in e  movement o f  th e  d a n c e . A ll  t r a d i t i o n a l  m e tre s  can be  

re s o lv e d  i n t o  one o f  th e se  tv/o g ro u p s .

A d i f f e r e n t  c o n s id e r a t io n  i s  th e  p s y c h o lo g ic a l  e f f e c t  o f  th e  ap p ea ran ce  

o f  th e  tim e  s ig n a tu r e  and th e  n o te  v a lu e s  m ost in  e v id e n c e . \7hen c o n fro n te d  

w ith  4 /2  a s  opposed to  i / 4 ,  th e  minim b e a t  o f  th e  fo rm er and  th e  g e n e ra l ly  

" w h ite r"  m u s ic a l n o ta t io n  w i l l  te n d  to  encou rage  s lo v /e r tem pi even when no 

tempo im p l ic a t io n  i s  in te n d e d , as  i n  o ld e r  m usic o r  some hymn b o o k s . S in ce  

th e  R e n a is s a n c e , com posers have had  d i f f e r e n t  h a b i t s  i n  t h i s  r e s p e c t .  

B ee th o v en , f o r  exam ple , in v a r ia b ly  u s in g  a  minim b e a t  f o r  f a s t  movements and 

a  q u av er f o r  slow  o n es . The more s u b t l e  d i s t i n c t i o n s  b e tw een , f o r  exam ple,

(|j and C, and s im p le  and compound s u b d iv is io n  w i l l  u n d o u b ted ly  a l s o  a f f e c t  

c h o ic e  o f  tem po.

Some g e n e ra l  p o in t s  rem ain  to  be  made. \7 h ile  a l l  th e  M u sica l and 

P e rfo rm in g  F a c to r s  can  be ta k e n  i n t o  acc o u n t in  l a r g e  o r  sm a ll m easure b e fo re  

tempo i n i t i a t i o n ,  i t  i s  n o t u n t i l  th e  a c t u a l  sound i s  h e a rd  and any in s tru m e n t 

a d d re s s e d  t h a t  a  com plete  a u r a l  and t a c t i l e  p e rc e p t io n  ta k e s  p la c e  o f  e v e ry
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f a c t o r  in d iv id u a l ly  and o f  t h e i r  i n t e r a c t io n  v /ith  each  o th e r ,  A qu ick  

r e v a lu a t io n  a f t e r  tempo i n i t i a t i o n  th e r e f o r e  may cause  a  s l i g h t  m o d if ic a t io n  

o f  th a t  i n i t i a l  sp e e d , j u s t  a s  a  su b seq u en t s i g n i f i c a n t  momentary i r r e g u l a r i t y  

o r  lo n g e r - te rm  change in  any v a r ia b le  may a l s o  r e s p e c t iv e ly  cause  tem porary  

ru b a to  o r  a  g e n e ra l and a l s o  p ro b ab ly  u n co n sc io u s  tempo ch an g e . I t  i s  

f u r t h e r  su g g e s te d  th a t  u n ex p ec ted  e v e n ts  o r  i r r e g u l a r i t i e s  i n  any f a c t o r  need 

more tim e f o r  t h e i r  p e rfo rm a n ce , p ro p e r  e f f e c t  and a p p r e c ia t io n  by th e  

l i s t e n e r ,  and a re  th u s  a  f u r t h e r  re a so n  why a  b a s ic  tempo may be m om en tarily  

r e ta r d e d .

The i n i t i a l  tempo i s  o f  co u rse  one o f  th e  v i t a l  com ponents o f  th e  

p e r fo rm e r 's  i n t e r p r e t a t i o n ,  and w ith in  t h i s  b a s ic  u n d e r ly in g  tem po, th e  

su b seq u en t tem porary  d e v ia t io n s ,  from  w h a tev e r c a u s e , a r e  i n d i c a t i v e  o f  h i s  

e x p re s s iv e  i n t e n t i o n s .  Meyer (1936)'’ in  f a c t  s e e s  d e v ia t io n  from  th e  r e g u la r  

a s  a  u n iv e r s a l  p r i n c i p l e  and an e x p re s s iv e  n e c e s s i ty  f o r  a l l  p e rfo rm in g  

p a ra m e te rs

' I n  m usic and  speech  p u re  to n e ,  t r u e  p i t c h ,  e x a c t i n t o n a t i o n ,  
p e r f e c t  harm ony, r i g i d  rhy thm , even to u c h  and p r e c i s e  tim e  p la y  a 
r e l a t i v e l y  sm a ll r o l e .  They a re  m a in ly  p o in t s  o f  o r i e n t a t i o n  f o r  
a r t  and n a tu r e .  The u n lim ite d  r e s o u rc e s  f o r  v o c a l and in s tru m e n ta l  
e x p re s s io n  l i e  i n  a r t i s t i c  d e v ia t io n  from  th e  p u r e ,  th e  t r u e ,  th e  
e x a c t ,  th e  p e r f e c t ,  th e  r i g i d ,  th e  ev en , and th e  p r e c i s e .  T h is  
d e v ia t io n  from  th e  e x a c t i s ,  on th e  w h o le , th e  medium f o r  th e  
c r e a t io n  o f  th e  b e a u t i f u l  -  f o r  th e  co nvey ing  o f  e m o tio n . '

W hile c o n c u rr in g  w ith  th e  above w r i t e r ,  i t  i s  n e c e s s a ry  to  re -e m p h a s iz e  

th e  im p o rtan ce  o f  an  u n d e r ly in g  o r  background  a b s o lu te  r e g u l a r i t y ,  w ith o u t 

w hich  th e  c o n ce p t o f  d e v ia t io n  w ould be m e a n in g le ss . In d e e d , w i th  r e g a rd  to  

tem po, i t  i s  g e n e ra l ly  a c c e p te d  t h a t  ru b a to  sh o u ld  n o t a f f e c t  th e  b a s ic  o v e r a l l  

tempo e s ta b l i s h e d  f o r  any s e c t io n  o f  m u sic , and th e  tim in g  m ethod em ployed in  

th e  ex p erim en ts  assum es t h i s  i s  s o .  However, i t  wajs c o n s id e re d  s e n s ib le  to  

e n su re  t h a t  th e  m usic p ro v id e d  f o r  each  ex p erim en t gave no encouragem ent to  

ru b a to ,  by c o n t r iv in g  an a lm o st a b s o lu te  i n t e r n a l  c o n s is te n c y  i n  th e  v a r io u s  

m u s ic a l f a c t o r s  p re v io u s ly  d e s c r ib e d .  T h is  a l s o  e n a b le d  a  more c o n t r o l l e d  

co m p ara tiv e  in v e s t i g a t io n  o f  th e  s e le c te d  c o n tin u o u s  o r  d i s c r e t e  v a r i a b le s  to  

ta k e  p la c e .

1 ,  p. 202.
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C H A P T E R  F O U R  

P o s s ib le  Tempo O r ig in s ;  C ho ice  and P re fe re n c e

P o s s ib le  O rig in s  o f  any A v a ila b le  M u sic a l Tempi

I t  seems l i k e l y  t h a t  th e  sp eed  o f  «1! m otor a c t i v i t y  h as  i t s  u l t im a te  

o r ig i n  i n  one o r  more fun d am en ta l n e rv o u s  p e r i o d i c i t i e s ,  w hich may m a n ife s t  

th e m se lv es  f i r s t  i n  th e  v a r io u s  d is c r im in a to r y  and p re fe re n c e  p a ra m e te rs  o f  

Time P sycho logy , T h ese , o r  th e  m u l t ip le s  o f  any b a s ic  p e r i o d i c i t i e s ,  w ould 

th e n  work th ro u g h  th e  v a r io u s  l e v e l s  o f  human movement from  in v o lu n ta ry  

movements and r e f l e x  a c t i o n s ,  t h r o u ^  s im p le  v o lu n ta ry  movements and f i n a l l y  

th e  com plex movements o f  m u s ic a l p e rfo rm a n ce . However, t h i s  v iew  r a i s e s  

s e v e r a l  i n t e r e s t i n g  q u e s t io n s

1) Are th e  fun d am en ta l o r ig i n s  o f  te n p i  u n iv e r s a l ly  i d e n t i c a l  

and c o n s ta n t ,  o r  a r e  th e r e  i n t e r - i n d i v i d u a l  d i f f e r e n c e s  and 

in t r a - i n d i v i d u a l  v a r i a t i o n s  p e rh ap s  a s s o c ia te d  w ith  body 

te m p e ra tu re ?

2) Are P e rc e p tu a l  and Movement p a ra m e te rs  r e l a t e d  o r  d e te rm in e d  

by a  common fun d am en ta l o r ig in ?

3 ) I s  th e r e  a  r e s u l t i n g  c o n s ta n t  o r  v a ry in g  d i s c r e t e  s e r i e s  o f  

p o s s ib le  o r  more l i k e l y  in d iv id u a l  movement sp eed s  b ased  on a  

p e r i o d i c i t y  r e l a t e d  to  a  fu ndam en ta l p u l s a t io n ,  o r  i s  th e r e  

in s te a d  a  continuum  w i th in  w hich  a l l  movement sp eed s  a r e  

e q u a l ly  p o s s ib le ?

4 ) Are any r e s u l t i n g  a v a i l a b l e  tem pi f o r  each  m u s ic ia n  th e  

consequence o f  in d i v id u a l ly  d i f f e r e n t  fun d am en ta l n e rv o u s  

p e r i o d i c i t i e s  o r  o f  one u n iv e r s a l  n e rv o u s tempo a c t in g  th ro u g h  

d i f f e r i n g  p h y s io lo g ic a l  sy stem s?

5 ) Do in d iv id u a l  p h y s ic a l  p a ra m e te rs  such  a s  body l e v e r  d im en sio n s  

and w e ig h t c o n t r ib u te  t o  th e  t o t a l  system  p ro d u c in g  a v a i l a b l e  

speeds?
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6) I n  a d d i t io n ,  do th e  m ech an ica l f a c t o r s  c r e a te d  by th e  lo a d in g  

o f  an in s tru m e n t i n  th e  t o t a l  p e rfo rm in g  s i t u a t i o n  a l s o  a f f e c t  

tem pi?

7 ) I f  th e y  d o , i s  any ran g e  o f  a v a i l a b l e  movement sp eed s c o m p le te ly  

m o d ified  a n d /o r  do th e y  a f f e c t  th e  s e l e c t i o n  o f  th e  p r e c i s e  

tempo from  any a v a i l a b l e  ra n g e , p e rh a p s  a l s o  p u t t i n g  l i m i t s  on 

th e  maximum and  minimum movement sp eed s  p h y s ic a l ly  p o s s ib le  i n  

any s i tu a t io n ?

These academ ic q u e s tio n s  may n e v e r  b e  answ ered  f o r  c e r t a i n ,  b u t th e  model 

o f  tempo p ro p o sed  by th e  w r i t e r  p o s tu la t e s  th e  a v a i l a b i l i t y  o f  a  d i f f e r e n t  

d i s c r e t e  ran g e  o f  movement tem pi i n  each  t o t a l  s i t u a t i o n ,  h a v in g  i t s  u l t im a te  

o r ig i n  i n  a  fundam en ta l n erv o u s p e r i o d i c i t y .  I t  m ust be  em phasized  hov/ever 

t h a t  th e s e  tem pi a r e  a lm o st c e r t a i n l y  n o t a l l  " p r e f e r e n c e s " . The f i n a l  

d e t a i l e d  d is c u s s io n  and e x te n s io n  o f  t h i s  v iew  i n  r e l a t i o n  to  th e  r e s u l t s  w i l l  

be  g iv e n  i n  C h a p te r  9 .

The s u b je c t iv e  tempo i n i t i a t e d  from  a l l  th e  sp eed s  in d iv id u a l ly  p o s s ib le  

w i th in  th e  b ro a d  ran g e  deemed a r t i s t i c a l l y  a p p r o p r ia te  by th e  r e le v a n t  

c r i t e r i a  i s  p resum ably  an i n t u i t i v e  re s p o n s e . I t  i s  s u g g e s te d  th a t  t h i s  

re s p o n se  i s  d e te rm in e d  by a  co m b in a tio n  o f  th o s e  f a c t o r s  l i s t e d  i n  C h a p te r  3 

t h a t  can a t  l e a s t  b e  p a r t l y  app rehended  b e fo re  th e  in s t i lm e n t  i s  a d d re s s e d  o r  

th e  sound p r o je c te d ,  to g e th e r  w i th  th e  m u s ic ia n 's  tem peram en t, m e n ta l and 

p h y s ic a l  s t a t e ,  p a s s in g  mood, r e a c t io n  to  th e  a p p a re n t mood o r  w ords o f  th e  

m u s ic , p re v io u s  a c t i v i t y ,  know ledge, p e r c e p t io n ,  e x p e r ie n c e ,  m a tu r i t y ,  t a s t e  

and  c u r r e n t  i n t e r p r e t a t i v e  v iew . A ll  th e s e  v a r i a b l e s ,  o f te n  c o n t r a d ic to r y  

i n  e f f e c t ,  c o n t r ib u te  to  a  r e s u l t a n t  t o t a l  r e s p o n s e  s i t u a t i o n ;  inasm uch a s  

a  d i f f e r e n t  c h a r a c te r  can be  g iv e n  to  m usic by d i f f e r e n t  te m p i, so  any 

p e rfo rm in g  tempo i s  p a r t l y  an e x p re s s io n  o f  th e  p e r f o r m e r 's  own c h a r a c t e r .

'T a s te  i s  th e  t r u e  m etronom e.'
(Berne t z r i e d e r ,  177l)^

1, p«68«
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'P r a c t i c a l  m u s ic ian s  h a v e , d u r in g  lo n g  p e r io d s  o f  m u s ic a l h i s t o r y ,  
been  c o n te n t  to  f in d  th e  r i g h t  tempo by i n t u i t i o n  r a t h e r  th a n  by 
m easurem ents -  p e rh ap s  s e n s in g  th a t  th e  c h o ic e  o f  a  " r i g h t  tempo" 
i s  c lo s e ly  bound up w ith  th e  a c o u s t ic s  o f  th e  p la y in g  s p a c e ,  th e  
tim b re  o f  th e  p a r t i c u l a r  in s tru m e n ts  in v o lv e d , and  th e  a r t i c u l a t i o n  
h a b i t s  o f  th e  p l a y e r s . '

(Hugo C o le , 1974)

D i f f e r in g  tem peram ents may a l s o  d e c id e  w hich  f a c t o r s  p red o m in a te  i n  th e  

mechanism o f  tempo i n i t i a t i o n .  F o r  some m u s ic ia n s ,  p s y c h o lo g ic a l ,  

p h y s io lo g ic a l  o r  movement f a c t o r s  may o v e r r id e  th e  more s u b t le  m u s ic a l o n es , 

w h ile  f o r  o th e r  and p o s s ib ly  b e t t e r  p e r fo rm e rs ,  m u s ic a l o r  p e rfo rm in g  f a c t o r s  

a r e  more p o te n t .  In d e e d , th e  t r u e  p o s i t i o n  g e n e r a l ly ,  o r  f o r  any in d iv id u a l ,  

c o u ld  l i e  anyw here betw een th e  fo llo v /in g  extrem e v iew s

1) P e rfo rm in g  movements i n  any s i t u a t i o n  a r e  l im i t e d  t o  a  f ix e d  

d i s c r e t e  s e r i e s  o f  p o s s ib le  te m p i; th e  m u s ic a l and  p e rfo rm in g  

f a c t o r s  m ere ly  d e te rm in e  th e  " c h o ic e "  o f  th e  a p p r o p r ia te  speed  

from  th o se  a v a i la b l e .

2) P e rfo rm in g  tenç>i a r e  d e te rm in ed  s o le l y  by th e  n a tu re  o f  th e  

m u s ic a l m a te r ia l .  T h is  w ould p re su p p o se  a  con tinuum  o f  

a v a i l a b l e  s p e e d s , and c o u ld  r e s u l t  i n  a  s i m i l a r  sp eed  f o r  a l l  

m u s ic ia n s  f o r  some p ie c e s .

The f i r s t  ex trem e i s  p o s s ib le  and in d e e d  w ith  th e  a d m itta n c e  o f  th e  

m o d if ic a t io n  o f  th e  a v a i la b le  tem pi by some o f  th e  f a c t o r s  a l s o  co n ce rn ed  in  

th e  " c h o ic e " ,  i s  th e  w r i t e r ' s  p r e s e n t  p o s i t i o n ,  b e in g  c o m p a tib le  b o th  w ith  th e  

e x p e rim e n ta l r e s u l t s  and th e  everyday  f a c t s  o f  p e rfo rm a n c e . The second  

ex trem e i s  v e ry  much l e s s  consonan t w ith  th e  e v id e n c e , a l th o u g h  any s e n s ib le  

v a r i a t i o n  i n  a  s t r u c t u r a l  o r  m u s ic a l f a c t o r  i s  l i k e l y  to  m odify  tem p i con

s i s t e n t l y .  T here  can  how ever be no q u e s tio n  o f  m u s ic a l c r i t e r i a  a lw ays

g e n e ra t in g  a  s i m i l a r  speed  f o r  a l l  m u s ic ia n s . N e v e r th e le s s , th e  more p o te n t ,  

o r  s u g g e s tiv e  m u s ic a l m a te r ia l  may o c c a s io n a l ly  en co u rag e  a  f a i r l y  u n ifo rm  

tempo re sp o n s e  from  d i f f e r e n t  p e r fo rm e rs . In d e e d , s e v e r a l  w r i t e r s  have 

su g g e s te d  t h a t  i n  some c a s e s ,  and w i th in  l i m i t s ,  th e  m u s ic a l c o n te n t  may 

s e t t l e  th e  p a c e : -
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'E v e ry  m e lo d ic  p ie c e  in c lu d e s  one p h ra se  a t  l e a s t  from  w hich  th e  
v a r i e t y  o f  tempo n eed ed  by th e  m usic can  b e  c l e a r l y  re c o g n is e d .
T h is  p h r a s e ,  i f  o th e r  c o n s id e r a t io n s  a r e  ta k e n  in t o  a c c o u n t,  o f te n  
com pels one in to  i t s  own n a t u r a l  sp eed . B ear t h i s  i n  m ind , b u t 
a l s o  r e a l i s e  th a t  f o r  t h i s  s o r t  o f  i n t u i t i o n  lo n g  e x p e r ie n c e  and 
f i n e  s e n s i b i l i t y  a r e  r e q u i r e d .  Who w i l l  c o n t r a d ic t  me i f  I  r e g a rd  
t h i s  a s  among th e  h ig h e s t  a c c o n ^ lish m en ts  in  th e  a r t  o f  m usic? '

(L eopold  M o za rt, 1756)^

' I n  m usic  l i k e  t h i s  th e r e  n e v e r  seems to  be any q u e s tio n  o f  th e  
tem po; t h a t  i s  in h e r e n t  i n  th e  sounds th e m se lv es .*

(P o x -S tran g w ay s, 1929)^

'Some movements a llo w  a  much n a rro w er m arg in  o f  tempo th a n  o th e r s .  
P e rh a p s  th e r e  i s  a lw ays j u s t  one i n t e r p r e t a t i o n ,  and th e r e f o r e  j u s t  
one tem po , w hich  m ost m u s ic ia n s  w i l l  f in d  more c o n v in c in g  th a n  any 
o th e r ;  o r  p e rh a p s  i n t e r p r e t a t i o n  i s  alw ays r e l a t i v e .  I n  e i t h e r  
c a s e ,  th e  o n ly  way o f  f in d in g  th e  tempo i s  by re sp o n d in g  t o  th e  
m usic  i t s e l f ,  w ith  a  s e n s i t i v e n e s s  n o t g iv e n  to  ev e ry  m u s ic ia n  
a l i k e  n o r  to  any metroncxne a t  a l l .  '

(B o n in g to n , 1974F

Tovey ( i n  F o x -S tran g w ay s , 1929) made an  i n t e r e s t i n g  o b s e rv a t io n  i n d i r e c t l y  

r e l a t e d  to  th e  above v iew s

' I n  t r u e  m usic a  slow  them e i s  n o t th e  same a s  a  q u ic k  them e p la y e d  
s lo w ly . S lovm ess i s  B ig n e ss .*

One f i n a l  c o n t r ib u t io n  comes from  M u rse ll ( l9 3 7 ) ,  who b e l ie v e d  th a t  th e  

a b s o lu te  tempo f o r  a  p ie c e  depended  on th e  s e t t i n g  o f  th e  e n t i r e  to n a l- rh y th m ic  

s t r u c t u r e  upon th e  t r u e  b e a t  o r  t a k t .

W hile no a u th o r  in d i c a te d  th e  l i m i t s  o f  th e  tem pi to  be  re g a rd e d  a s  th e  

"same s p e e d " , th e  w r i t e r  w ould  n o t  go so  f a r  a s  to  s u g g e s t ,  w ith  L eo p o ld  

M ozart and F o x -S tran g w ay s , t h a t  some o r  a l l  m usic g e n e ra te s  an  a b s o lu te  tempo 

f o r  i t s e l f .  However, i t  i s  d e m o n stra b le  th a t  c e r t a i n  dance  s te p s  q u i t e  

n a rro w ly  l i m i t  th e  p o s s ib le  ra n g e  o f  some dance te m p i, and th e  tem pi o f  m usic  

e x p l i c i t l y  o r  i m p l i c i t l y  r e l a t e d  t o  d an c in g  movements may a l s o  be s im i l a r l y  

r e s t r i c t e d .  A lth o u g h  i n  t h i s  s e n se  th e r e  may be p r e f e r e n t i a l  tem pi from  th e  

m u s ic 's  p o in t  o f  v ie w , i n  a l l  o th e r s ,  th e  m usic i s  b u t  one p a r t  o f  th e  t o t a l  

p e rfo rm in g  s i t u a t i o n  g o v e rn in g  tem po. The w r i t e r  th e r e f o r e  r e p e a ts  t h a t  

a l t h o u ^  m u s ic a l c r i t e r i a ,  m o d if ie d  by  p e rfo rm in g , in s t r u m e n ta l ,  e n v iro n m e n ta l 

and p s y c h o lo g ic a l  f a c t o r s  govern  th e  i n t e r p r e t a t i o n ,  in c lu d in g  tempo " c h o ic e " ,  

t h a t  " c h o ice "  i s  r e s t r i c t e d  to  th e  movement sp eed s  a v a i l a b l e  a t  any g iv e n  t im e .

1, V io lin sc h u le ,I ,ii,7 ;  2 , p,39; 3 , p.383.
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W hether th e  " lo n g  e x p e rie n c e "  o r  " f i n e  s e n s i b i l i t y "  m en tioned  by 

L eopo ld  M ozart i s  n e c e s s a ry ,  and w h a te v e r  th e  c r u c i a l  f a c t o r s  i n  tempo 

i n i t i a t i o n ,  i t  may n o t be c o r r e c t  to  c a l l  th e  i n t u i t i v e  re sp o n se  th e  " r i ^ t "  

o r  " id e a l "  tem po, o r  even  th e  d e s i r e d  o n e , even when i t  i s  e x p e r ie n c e d  th ro u g h  

th e  p e rfo rm in g  m edia. When th e  perfo rm an ce  commences, and a l l  th e  f a c t o r s  

p r e v io u s ly  in c o m p le te ly  ta k e n  in t o  acc o u n t make t h e i r  f u l l  e f f e c t ,  th e  tempo 

may b e  changed . T h is  change may ta k e  p la c e ,  q u i te  u n c o n s c io u s ly , by th e  

r e s e l e c t i o n  o f  a n o th e r  a v a i l a b l e  movement tem po, o r  by th e  m o d if ic a t io n  o f  

th e  i n i t i a t e d  one.

P e rh ap s  a  t h e o r e t i c a l  id e a l  o r  p u re  " in te n t io n "  tempo in d e p e n d e n t o f  

movement c o n s id e ra t io n s  does n o t e x i s t .  A f te r  a l l ,  th e  l i t e r a t u r e  o f  

Rhythm ic Im agery s u g g e s ts  t h a t  an  im ag ined  p erfo rm ance  can n o t c o m p le te ly  

e l im in a te  th o s e  m ovem ents, e x p l i c i t  o r  i m p l i c i t ,  r e q u ir e d  in  a c tu a l  

p e rfo rm a n ce . W hatever th e  c a s e ,  th e  o n ly  tempo t h a t  can  e v e r  be m easured  

i s  th e  one t h a t  s e t t l e s  dovm a f t e r  i n i t i a t i o n ,  and  i s  c l e a r l y  th e  on ly  one 

w i th  w hich  th e  e x p e rim e n ta l s tu d y  i s  c o n ce rn ed .

Tempo C hoice and P re fe re n c e

A g e n e ra l  d is c u s s io n  o f  th e s e  te rm s i s  now n e c e s s a ry  a s  th e y  have b een  

much u sed  w ith o u t q u a l i f i c a t i o n  in  th e  l i t e r a t u r e .  As th e  w r i t e r  b e l ie v e s  

a  ran g e  o f  tem pi i s  a v a i l a b l e  i n  any g iv e n  m u s ic a l s i t u a t i o n ,  th e  te rm  

"c h o ic e "  i s  th e r e f o r e  a p p l ic a b le  to  a  p e rfo rm in g  tempo on ev e ry  o c c a s io n  

i r r e s p e c t i v e  o f  o th e r  c o n s id e r a t io n s .  "C h o ic e " , th e n ,  i s  bound up w ith  

i n t e r p r e t a t i o n ,  b u t  m ust n o t n e c e s s a r i ly  b e  re g a rd e d  a s  synonymous w ith  

" p r e f e r e n c e " , M ost m u s ic ian s  w i l l  a f f i r m  t h a t  i t  i s  q u i te  p o s s ib le  to

r e g r e t  a  s t a r t i n g  tem po, p e rh ap s  b e c a u se  o f  th e  m is c a lc u la t io n  o f  th e  e f f e c t  

o f  some m u s ic a l ,  in s tru m e n ta l  o r  p e rfo rm in g  f a c t o r ,  and t h i s  tem po, a l th o u g h  

" c h o s e n " , i s  a s s u re d ly  n o t " p r e f e r r e d " .

P re fe re n c e  th e r e f o r e  i s  much l e s s  e a sy  t o  d e f in e ,  and in v o lv e s  more 

c e x p l ic a te d  i s s u e s .  T here a r e  c e r t a i n l y  two r e l a t e d  c o n c e p ts  in v o lv e d  h e r e .
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nam ely s u b je c t iv e  and  o b je c t iv e  p r e f e r e n c e ,  w hich need  to  b e  d i f f e r e n t i a t e d .  

S u b je c t iv e  p r e f e r e n c e  i s  m a n ife s te d  in  a  l i s t e n i n g  s i t u a t i o n  when a  

com parison  i s  in v o lv e d  and in  a  p e rfo rm in g  s i t u a t i o n  when th e  p e rfo rm e r  

" p r e f e r s "  h i s  p r e s e n t  tempo to  p re v io u s  ones o r  u s e s  w ords l i k e  "n o rm a l" , 

" s a t i s f y i n g " ,  "eco n o m ica l o f  e f f o r t " ,  " f e e l s  r i g h t " ,  "m ost c o m fo r ta b le " ,  

" re la x e d "  o r  " id e a l "  when d e s c r ib in g  th e  tem po. O b je c t iv e  p re fe re n c e  on 

th e  o th e r  hand can  o n ly  r e f e r  to  th e  sp eed s  a t  w hich one goes m ost o f te n ,  

p resum ably  assum ing  o th e r  tem pi a r e  a v a i la b l e  b u t  n o t "chosen" so f r e q u e n t ly .  

P re v io u s  w r i t e r s ,  u n f o r tu n a te ly ,  have u se d  th e  te rm  p re f e r e n c e  in d is c r im in a te ly  

f o r  many modes o f  b e h a v io u r  and have r a r e l y  d is c u s s e d  a  d e f i n i t i o n ,  even  when 

p u b l i s h in g  d a ta  u n d er t h a t  h ead in g . The above th e r e f o r e  in d i c a te s  th e  w r ite r*  

p r e s e n t  p o s i t i o n  w i th  r e g a rd  to  th e  d i s t i n c t i o n s  betw een  and w i th in  "ch o ice "  

and  " p re fe re n c e "  and i s  to  be c o n s id e re d  in  r e l a t i o n  to  th e  E x p e rim en ta l 

D e f in i t io n  o f  P re fe re n c e  g iv e n  i n  C h a p te r  7*

However, any a t te m p t to  d e f in e  a  te rm  su c h  a s  p r e f e r e n c e  i s  bound to  

r a i s e  c o n t r a v e r s i a l  m a t t e r s ,  and i t  w i l l  t h e r e f o r e  b e  u s e f u l  to  o f f e r  

a d d i t io n a l  comments and s p e c u la t io n .  They a r e  g iv e n  i n  n o te  fo rm , w ith o u t 

f u r t h e r  d i s c u s s io n  o r  c o n c lu s io n s  draw n: -

1) As i t  i s  n e v e r  p o s s ib le  to  r e p e a t  th e  e x a c t  c irc u m s ta n c e s  o f  any 

p e rfo rm a n ce , p a r t i c u l a r l y  th e  te m p o ra l and  p s y c h o lo g ic a l  c irc u m s ta n c e s ,  

i t  c a n  n e v e r  be known f o r  c e r t a in  i f  a  " n a tu r a l "  p e rfo rm an ce  c o u ld  have 

gone a t  a  d i f f e r e n t  sp eed . I f  o th e r  " n a tu r a l "  sp e e d s  a r e  i n  f a c t  

im p o ss ib le  on any g iv e n  o c c a s io n , th e  c o n c e p ts  o f  " p re fe re n c e "  and  "non

p re f e r e n c e " ;  a r e  p e rh a p s  m e a n in g le ss , to g e th e r  w ith  any d i s t i n c t i o n  

betw een  " c h o ic e "  and  " p re fe re n c e " .

2) I f  th e  e x a c t  c irc u m s ta n c e s  o f  perfo rm an ce  can  n e v e r  b e  r e p e a te d ,  th e n  th e  

c o n d i t io n s  co n d u siv e  to  any " p re fe re n c e "  w i l l  n e v e r  o c c u r  a g a in ,  making 

th e  c o n c e p t o f  a  s t a t i c  p re fe re n c e  u n te n a b le .

3 ) I t  w i l l  n e v e r  b e  p o s s ib le  t o  d is c o v e r  i f  a  d i f f e r e n t  tempo i s  due to  a  

change o f  " p re fe re n c e "  o r  to  th e  p erfo rm an ce  o f  a  n o n - p r e f e r r e d  sp eed .
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4) S im i la r ly ,  i t  may n o t be  p o s s ib le  t o  know i f  any g iv e n  tempo i s  

de te rm in ed  by p s y c h o lo g ic a l ,  p h y s io lo g ic a l ,  movement o r  m u s ic a l f a c t o r s  

o r ,  a s  th e  w r i t e r  b e l i e v e s ,  by a  com bination  o f  them .

5 ) A s u b je c t iv e  p r e f e r e n c e  by l i s t e n i n g  may n o t b e  th e  same a s  th e  same 

m u s ic ia n 's  s u b je c t iv e  o r  o b je c t iv e  p e rfo rm in g  p r e f e r e n c e .  The fo rm e r 

w i l l  be  r e s t r i c t e d  by th e  number o f  tem pi a v a i la b le  i n  th e  com pariso n  

s i t u a t i o n  and th e  l a t t e r  w i l l  be a f f e c t e d  by p e rfo rm in g  and in s t r u m e n ta l  

f a c t o r s  n o t in v o lv e d  when m ere ly  l i s t e n i n g .

6) B ecause o f  5 ,  and f o r  many o th e r  r e a s o n s ,  i t  fo llo w s  th a t  a  p e r f o r m e r 's  

s u b je c t iv e  p re fe re n c e  c o u ld  b e  an  u n co m fo rtab le  speed  f o r  some l i s t e n e r s .

7) I t  i s  p o s s ib le  t h a t  o b je c t iv e ly  i d e n t i c a l  tem pi may be s u b je c t iv e  

p r e f e r e n c e s  on one o c c a s io n  and  u n co m fo rtab le  on a n o th e r .  S i m i l a r l y ,  

i d e n t i c a l  tem pi may a p p e a r  to  b e  d i f f e r e n t  to  b o th  p e rfo rm e r  o r  l i s t e n e r  

on d i f f e r e n t  o c c a s io n s .

8) I t  i s  even more l i k e l y  t h a t  o b je c t iv e ly  d i f f e r e n t  te m p i, on d i f f e r e n t  

o c c a s io n s , may som etim es ap p e a r to  b e  s u b je c t iv e  p r e f e r e n c e s .

S im i la r ly ,  th e y  may ap p e a r  t o  be i d e n t i c a l  b o th  when th e  p e rfo rm in g  o r  

l i s t e n i n g  c o n d i t io n s  a re  e s s e n t i a l l y  th e  same and when th e y  a r e  d i f f e r e n t .

9 ) The l i k e l y  p a r t  p la y e d  by memory i n  tempo p re fe re n c e  m ust t h e r e f o r e  n o t  

be d is c o u n te d . I t  i s  r a r e l y  p o s s ib le  i n  n a tu r a l  p e rfo rm in g  s i t u a t i o n s ,  

and m ost c e r t a i n l y  n o t i n  e x p e r im e n ts , to  be e n t i r e l y  o b l iv io u s  o f  p a s t  

p e rfo rm a n c e s , w h e th e r  th e  memoiy o f  them i s  a c c u ra te  o r  n o t .  Any 

a p p a re n t p re fe re n c e  c o u ld  th e r e f o r e  b e  th e  speed  rem em bered, o r  p e r h a p s ,  

most e a s i l y  rem em bered.

10) I f  a  changed m u s ic a l o r  in s t ru m e n ta l  f a c t o r  a f f e c t s  tempo " c h o ic e "  o r  

" p r e f e r e n c e " , i t  i s  e i t h e r  b eca u se  th e  p re fe re n c e  i s  a c t u a l l y  a l t e r e d  

o r  b ecause  th e  d i f f e r e n t  sound o r  to u c h  c o n fu se s  th e  memory and  th e  

a t te m p t t o  re p ro d u c e  a  tempo p re v io u s ly  made u n d e r d i f f e r e n t  c o n d i t io n s .  

P e rh ap s  th e s e  a r e  d i f f e r e n t  ways o f  say in g  th e  same th in g .
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I t  h a s  b e e n  m entioned  s e v e r a l  tim es  t h a t  th e  w r i t e r  b e l ie v e s  t h a t  tempo 

may w e ll  be  l e s s  concerned  w ith  b e a t  speed  th a n  w ith  th e  u n c o n sc io u s  o v e r a l l  

d u r a t io n  c o n t r o l  o f  th e  v a r io u s  u n i t s  o f  m usic  from  th e  b a r  and p h r a s e ,  r i g h t  

th ro u g h  to  th e  movement, com plete  work and p e rh ap s  even th e  w hole c o n c e r t  

programm e. T here  w ould th e n  be a  r i g h t  moment f o r  every  m u s ic a l " g o a l" ,  

b o th  s h o r t  and lo n g  te rm , and th e  re a c h in g  f o r  t h a t  "g o a l"  w ould c o n t r o l  th e  

g e n e ra l  p r e v a i l in g  b e a t  sp e e d , o v e r r id in g  any p a s s in g  r u b a to .  In d e e d , th e  

c o n p u ta tio n  o f  tempo in  th e  w r i te r*  s  ex p e rim e n ts  r e l i e s  upon t h i s  v e ry  

a ssu m p tio n . The u l t im a te  e x te n s io n  o f  su ch  a  v iew  o f tempo i n i t i a t i o n  and 

c o n t r o l  w ould ta k e  i n t o  acc o u n t b re a k s  betw een  movements and  even u n a n t ic ip a te d  

i n t e r r u p t io n s  such  a s  tu n in g  and  in te r-m o v em en t a p p la u se . These i n t e r r u p t io n s  

w ould th e n  be  a llo w ed  f o r  u n c o n sc io u s ly  i n  f a s t e r  su b seq u en t te m p i. An 

a t te m p t to  r e c o n c i l e  lo n g e r- te rm  tempo c o n t ro l  w ith  th e  d i s c r e t e  movement 

sp eed  a v a i l a b i l i t y  p re v io u s ly  p ro p o sed  i s  made in  C h ap te r 9 .

W ith  s p e c i f i c  r e g a rd  t o  i n t e n t i o n a l  tempo changes b o th  w i th in  and 

b e tw een  m ovem ents, a n o th e r  p r i n c i p l e  may b e  a p p l ie d ,  c o n s c io u s ly  o r  

u n c o n s c io u s ly ,  by some m u s ic ia n s . A d jace n t tem p i may be r e l a t e d  m a th em ati

c a l l y ,  e i t h e r  a s  a  d e l ib e r a t e  m anoeuvre to  f a c i l i t a t e  tempo ch an g e , o r  

b e c a u se  h i s t o r i c a l  s t y l i s t i c  n e c e s s i t y  makes a  p r o p o r t io n a l  r e l a t i o n s h i p  

o b l ig a to r y .  Such a  p ro ced u re  may a l s o  b e  th e  r e s u l t  o f  a  l e s s  c a l c u la te d  

and  even  u n c o n sc io u s  s u b t le  s a t i s f a c t i o n  o f  th e  p r in c i p l e  o f  s im p le  r a t i o s  

w h ich  m a n ife s ts  i t s e l f  i n  much fu n d am en ta l m u s ic a l th e o ry  and a e s t h e t i c s .

F i n a l l y ,  b r i e f  m ention  must b e  made o f  ensem ble o r  c o n d u c tin g  tem p i in  

j r e l a t i o n  to  tem po c h o ic e .  The v iew s e x p re s se d  i n  t h i s  c h a p te r  c o n c e rn in g  

in d iv id u a l  p r e f e r e n c e ,  p a r t i c u l a r l y  i f  t h a t  p re fe re n c e  i s  c o n ta in e d  w i th in  

f i n e  l i m i t s ,  a p p e a r  to  c o n t r a d ic t  th e  in e s c a p a b le  phenanenon o f  u n i f i e d  

ensem ble p e rfo rm a n c e . However, r e c o n c i l i a t i o n  o f  d i f f e r e n t  p r e f e r e n c e s  

c o u ld  o c c u r  i n  s e v e r a l  w ays. The p ro c e s s  o f  in d u c t io n  m en tioned  i n  th e  

q u o ta t io n  o f  F r a i s s e  ( 1964) i n  C h a p te r  2 i s  one p o s s i b i l i t y ,  and th e  r a t h e r
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s im i la r  c o n c e p t o f  e n tra in m e n t, t h a t  fo llo w ed  i t ,  i s  a n o th e r .  The two 

c lo c k s  in  th e  Huygens experim en t behaved  c o n tra ry  t o  t h e i r  in d iv id u a l  

m ech an ica l n a tu r e  when i n  re s o n a n t c o n t a c t , and th e  same p r i n c i p l e  may ap p ly  

t o  c o n c e r te d  human p e rfo rm an ce . I f  movement sp eed s  a r e  "chosen"  from  a  

continuum  th e n  s y n c h ro n iz a tio n  o f  t h i s  k in d  i s  o b v io u s ly  no  p rob lem . A 

d i s c r e t e  s e r i e s  w ould  pose more p rob lem s b u t  even i n  t h i s  c a se  th e  a v a i la b l e  

tempo n e a r e s t  t o  th e  ensem ble sp eed  may a l s o  be m o d if ie d  by  th e  p r in c i p l e  o f  

e n tra in m e n t. A l t e r n a t iv e ly ,  th e  p e rfo rm e r  c o u ld  u n c o n s c io u s ly  m odify th e  

p e rfo rm in g  c o n d i t io n s  in  o rd e r  to  change th e  a v a i l a b l e  s p e e d s , p e rh ap s  t y  

a l t e r i n g  th e  a m p litu d e  o f  th e  p e rfo rm in g  m ovem ents. T h is  sy m p a th e tic  

ad ju s tm en t may c o n t r ib u te  to  th e  p le a s u r e  o b ta in e d  from  any communal a c t i v i t y  

in v o lv in g  sy n c h ro n iz e d  movement su ch  a s  d a n c in g , m arch ing  and m u s ic a l 

ensem ble.
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C H A P T E R  F I V E  

L i t e r a t u r e  and G en era l V iews on M u sica l Tempi, P r e f e r e n c e ,

C o n s is te n c y  and S te a d in e s s

As f a r  a s  can  b e  a s c e r t a in e d  th e r e  has been  no p re v io u s  d e t a i l e d  

a n a ly s i s  o f  th e  p o s s ib le  tempo a f f e c t in g  f a c t o r s  and c e r t a i n l y  no a t te m p t 

t o  s tu d y  any p r e c i s e  p r e f e r e n c e s  and p re fe re n c e  v a r i a t i o n .  Most p re v io u s  

v iew s on p r e f e r e n t i a l  t e n p i  have b een  b ased  on ex p e rim e n ts  in v o lv in g  ta p p in g  

and o th e r  a r b i t r a r y  o r  a r t i f i c i a l  movements an d , a s  i n  th e  c a se , o f  th e  

r e l a t e d  f i e l d s ,  th e r e  h a s  b e e n  an em phasis on g e n e ra l o r  in d iv id u a l  b ro a d  

p re fe re n c e  ra n g e s  and  av e ra g ed  d a ta .

The v e ry  m eagre l i t e r a t u r e  o f  e x p e r im e n ta l work d i r e c t l y  r e l a t e d  to  

p r e f e r e n c e ,  none o f  i t  r e c e n t  o r  v e ry  r ig o r o u s ,  i s  d e t a i l e d  i n  S e c t io n  I .  

S e c t io n  I I  p r e s e n ts  g e n e ra l  l i t e r a t u r e  and o p in io n  on p r e f e r e n c e  and o th e r  

a s p e c ts  o f  m u s ic a l te m p i,

I  E x p e rim e n ta l Work d i r e c t l y  r e l a t e d  to  P re fe re n c e

(a ) P r e f e r e n t i a l  Tempi by  L is te n in g  to  M usic

As th e  r e s u l t  o f  a  v e ry  p r im i t iv e  experim en t in  w h ich  th e  c r i t e r i o n  o f  

p r e f e r e n c e  was th e  o b se rv e d  i n t e n s i t y  and p e rv a s iv e n e s s  o f  sp o n tan eo u s  f o o t -  

s tam p ing  o f  an  a u d ie n c e  w h ile  l i s t e n i n g  to  m usic a t  v a r io u s  te m p i, W a ll in  

( 1911) gave th e  fo llo w in g  f o u r  g ra d e s  o f  re sp o n se  : -

v e iy  good (v ig o ro u s  and p e rv a s iv e )  f o r  510 m secs av e ra g e  b e a t  (MM 118)

good 560 (mm 107)

f a i r  590 (Ml̂  102)

p o o r 660 (mm 91 )

The d a ta  s u g g e s ts  t h a t  th e  m ost p ro b ab le  ran g e  f o r  p r e f e r e n c e  i s  410 to  

700 m secs p e r  b e a t ,  w ith  th e  b e s t  g rade  o f  re sp o n se s  o c c u r r in g  m ost o f te n  in  

th e  410 t o  500 m secs r a n g e . W allin*  s  f ig u r e s  have even  l e s s  v a lu e  b e c a u se  a  

w ide tempo ra n g e  i s  m asked by each  a v e ra g e , and d u p le  and  t r i p l e  m e tre  d a ta  

a r e  com bined i n  th o s e  a v e ra g e s .  Two f in d in g s  from  t h i s  and  an  a d d i t i o n a l
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ex p erim en t in v o lv in g  th e  com parison  o f  c l i c k s  may how ever s ta n d  up to  more 

r ig o ro u s  s c r u t in y ;  nam ely t h a t  each  g rad e  o f  re s p o n se s  i n  t r i p l e  tim e m usic 

o c c u rre d  a t  a  u n ifo rm ly  s lo w er r a t e  th a n  i n  d u p le  t im e , and  p e o p le  do have a 

p re fe re n c e  when g iv en  a c h o ic e  o f  te m p i. I t  i s  a l s o  i n t e r e s t i n g  t h a t  th e  

av e ra g e  v e iy  good re sp o n se  tempo was a lm o s t i d e n t i c a l  to  th e  av e ra g e  p r e f e r r e d  

c l i c k  tempo o f  519 m secs b e a t s  a l s o  o b ta in e d  by W a llin .

I n  a  s tu d y  m ain ly  co n ce rn ed  w ith  rh y th m ic  p re fe re n c e  and  memory, H a r r e l l  

( 1937) found a  h ig h  in d iv id u a l  c o r r e l a t i o n  betw een  r a t e s  d e s ig n a te d  a s  b e in g  

t h e o r e t i c a l l y  p r e f e r a b le  f o r  s in g in g  " S ta r  S pang led  B a n n e r" , w a l tz in g  and 

l i s t e n i n g  to  th e  j i g  "T urkey i n  th e  S traw " .

(b ) P r e f e r e n t i a l  Tempi by P erfo rm ance

The o n ly  work s im i la r  to  t h a t  u n d e r ta k e n  by th e  w r i t e r  h a s  been  t h a t  o f  

S e a rs  ( l9 0 2 ) ,  who, in  an ex p erim en t i n  w hich  hymns w ere  p la y e d  on a  r e e d  o rg a n , 

found t h a t  b o th  d i f f e r e n t  s u b je c t s  and th e  same s u b je c t  p la y e d  any g iv e n  hymn 

a t  a  v a r i e t y  o f  sp eed s when ask ed  to  p e rfo rm  in  t h e i r  own n a t u r a l  way.

O u ts id e  th e  e x p e r im e n ta l s i t u a t i o n ,  how ever, th e r e  have been  o c c a s io n s  when 

o b je c t iv e  tim in g s  have been  made o f  s e v e r a l  p erfo rm an ces  o f  a  g iv e n  work b o th  

by th e  same and  d i f f e r e n t  p e r fo rm e rs ,  and th e s e  w i l l  be  d e t a i l e d  in  S e c t io n  I I .

(c )  T em po-A ffec ting  F a c to r s

(d) Tempo Memory

No e x p e rim e n ta l work u s in g  m usic h a s  a p p a re n t ly  b een  done p re v io u s ly  i n  

th e s e  two im p o rta n t a r e a s .

(e )  Tempo S te a d in e s s

S e a rs  ( l9 0 2 )  n o te d  t h a t  th e  d i f f e r e n c e  i n  d u ra t io n  betw een  s u c c e s s iv e  

m easures was f r e q u e n t ly  g r e a t e r  th a n  200 m secs . U n fo r tu n a te ly ,  no a t te m p t 

was made to  a s c e r t a in  w h e th e r th e  in a c c u r a c ie s  o f  in d iv id u a l  b a r s  w ere 

o v e rr id d e n  by a  com pensâto iy  ru b a to  o r  lo n g e r - te rm  d u r a t io n  c o n t r o l .  Much 

m ore r e c e n t ly ,  T hackray  (1969) i n  h i s  w ork on Rhythm ic A b i l i t y ,  o b se rv ed  t h a t  

even  e x p e rie n c e d  m usic isins c o u ld  be  e r r a t i c  i n  tempo m a in ta in a n c e , aind t h a t  

t h i s  a b i l i t y  inq>roved v e iy  l i t t l e  w ith  a g e .
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W ith  r e g a rd  t o  th e  im m ediate r e p e t i t i o n  o f  a  p ie c e  o f  m u s ic , E b h ard t

( 1898) found  t h a t  th e  v a r i a t i o n s  i n  t o t a l  p la y in g  tim e  f o r  p ia n o  p ie c e s  w ere

r a r e l y  g r e a t e r  th a n  300 m secs, w h ile  S e a rs  n o te d  t h a t  m usic r e p e a te d  w ith o u t 

pau se  te n d e d  to  be  s lo w e r  th e  second  t im e . No c o n s i s t e n t  t r e n d  o f  t h i s  k in d

was o b se rv ed  in  th e  w r i t e r ’ s  r e s u l t s .

I I  G en era l L i t e r a t u r e  and O pinion on P re fe re n c e  and  Tempi

The l i m i t e d  a v a i l a b l e  l i t e r a t u r e  h a s  b een  supp lem en ted  by th e  c o l l e c t i v e  

and  in d iv id u a l  answ ers  to  a  q u e s t io n n a ire  s e n t  to  em inen t m u s ic ia n s  i n  a  

v a r i e t y  o f  m u s ic a l f i e l d s .  I n e v i t a b ly  th e r e  i s  some d u p l i c a t io n  o f  v iew s 

e x p re s s e d  by  th e  w r i t e r  i n  p re v io u s  c h a p te r s .  The r e l e v a n t  p a r t  o f  th e  

q u e s t io n n a i r e  i s  now g iv e n , th e  g e n e ra l o rd e r  o f  th e  to p i c s  t h a t  fo llo w  b e in g  

b a se d  on i t ; -
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The Q u e s tio n n a ire

1 . How w ould you d e f in e  " P r e f e r e n t i a l  Tempi"? (T h is  i s  n o t n e c e s s a r i ly  th e  
o b v io u s q u e s tio n  i t  seem s. I  s h a l l  assume y o u r  d e f i n i t i o n  a p p l ie s  to  
y o u r  su b seq u en t a n sv /e rs .)

2 .  Do you  b e l ie v e  m u s ic ia n s  can  have P r e f e r e n t i a l  Tempi?

3 .  Do you b e l ie v e  you  have any p r e f e r e n t i a l  sp e e d (s )  i n  m u s ic a l perfo rm an ces?

4 .  Have you  ev e r f e l t  uneo m fo rta b le  a t  a  tempo you have chosen?

5 .  Have you  e v e r  f e l t  u n c o m fo rta b le  (b eca u se  o f  th e  tempo) v/hen l i s t e n i n g  to  
a  perform ance?

6 .  I f  YES to  3 ,  a re  y o u r  p r e f e r e n t i a l  sp e e d (s )  r e l a t e d  to  s p e c i f i c  p ie c e s ?

7 .  I f  YES t o  4 ,  p le a s e  g iv e  exam ples and any tim in g  in fo rm a tio n  : -

8 .  I f  YES to  3> a r e  y o u r  p r e f e r e n t i a l  sp e e d (s )  r e l a t e d  to  Time S ig n a tu re ?

9 .  I f  YES to  8 ,  p le a s e  g iv e  any a v a i l a b l e  d e t a i l s

10 . Do you th in k  any o f  th e  fo llo w in g  f a c t o r s  a f f e c t  y o u r  sp eed s : -
(a^ Your Mood? (b ) A c o u s tic s?  (c )  A udience S iz e ?
(d ) In s tru m e n t A ctio n /T o u ch ?  (e )  (C onducto rs) W e ig h t/s iz e  o f  b a to n ?
( f )  (C on d u c to rs) S iz e /N a tu re  o f  Ensem ble?
(g ) Any o th e r  f a c t o r ( s )  : M u s ic a l ,  e n v iro n m en ta l e tc ?  (P le a s e  g iv e  

b r i e f  d e t a i l s . )

11 . B efo re  p e rfo rm in g , c o n d u c tin g , m arch ing  e t c ,  do you  have any "m en ta l"  o r  
"p h y s io lo g ic a l."  r e h e a r s a l  i n  o rd e r  to  s e t  th e  tempo? (P le a s e  g iv e  b r i e f  
d e t a i l s . )

1 2 . Can you  "aim " a c c u r a te ly  f o r  any r e q u ir e d  tempo? (P le a s e  g iv e  any d e g re e  o f  
a c c u ra c y . )

13 . Can you  m em orise a  tempo o v e r  a  lo n g  p e r io d ?  (P le a s e  g iv e  any b r i e f  d e t a i l s . )

14 . I f  you know you have  p r e f e r e n t i a l  s p e e d ( s ) : -
(a )  G ive any e v id e n c e  t h a t  th e y  have rem ained  th e  same o v e r  th e  y e a r s  : -
(b ) G ive any e v id e n c e  t h a t  th e y  have changed

1 5 . Give a ry  e v id e n c e  t h a t  y o u r  te m p i, s u b je c t iv e ly  th e  same a s  y e a r s  a g o , a re
(a )  s t i l l  th e  sam e, o r  (b ) f a s t e r  o r  s lo w e r : -

16 . Do you b e l ie v e  th e  v a r io u s  tem pi i n  a  m ulti-m ovem ent o r  s e c t i o n a l  work sh o u ld  
e v e r  be  r e l a t e d  m a th e m a tic a lly ?  (G ive d e t a i l s  o f  any v ie w s .)

1 7 . Do you  b e l ie v e  you and/o r  o th e r s  can  have an u n co n sc io u s  tim e c o n t r o l  o v e r 
th e  t o t a l  d u r a t io n  o f  a  movement o r  com ple te  work? (P le a s e  g iv e  any 
e v id e n c e , i f  a v a i l a b l e . )

1 8 . (Ensem bles o n ly ) I f  you  c a n , b r i e f l y  e x p la in  how you  i n i t i a t e  y o u r  te m p i: -

1 9 . (Ensem bles on ly ) P le a s e  g iv e  any ev id en ce  o f y o u r  e n se m b le 's  c o n s i s t e n t  
te m p i, o r  la c k  o f  th e m :-

2 0 . K ind ly  n o te  any t h e o r i e s  you  hav e  w ith  r e g a rd  to  tempo c h o ic e  o r  p re fe re n c e
a n d /o r  b r i e f l y  q u o te  an ecd o te  s /v ie w s  o f  o th e r  m u s ic ia n s  on th e  s u b j e c t : -
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R e p lie s  w ere r e c e iv e d  from  th e  fo l lo w in g ,  some o f  whom a re  m en tioned  

l a t e r  i n  c o n n e c tio n  w ith  p a r t i c u l a r  v iew s o r  e x p e r ie n c e

C onductors

A drian  B o u lt 
John  C u rr ie  
N e v il le  D ilk e s
Ia n  Humphris (L inden  S in g e rs )
Raymond L eppard  
D avid  W illc o c k s

M i l i t a r y  B andm asters

E . B a l l  
T . Kenny 
A .J .  R ic h a rd s  
P .A . Sumner 
D.N, T a y lo r  
C .L . T y r r e l l  
R .E . W ilk in so n

I n s t r u m e n ta l i s t s /S in g e r s

H e rr ic k  Bunney 
R alph  Downes 
P e te r  l e  Huray 
G ervase de P e y e r  
R o b ert T e a r

U n iv e rs i ty /T e a c h e rs  

K enneth A bbott
A lan  Angus (A rd in g ly  C o lleg e ) 
P e te r  A ston  (U niv . E a s t  A n g lia ) 
V ic to r  B ra d le y  (A rd in g ly  C o lle g e )  
Antony H opkins 
Ia n  P a r r o t t  (U n iv . W ales)
John  P a y n te r  (U n iv . York)

R eco rd /R ad io  P r o d u c e r s /C r i t ic s

John Culshaw (e x  D ecca , B .B .C .) 
P e te r  Gammond
P a u l M yers (C .B .S . R ecords) 
L io n e l S a l t e r
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(a )  D e f in i t i o n s  o f  P re fe re n c e

I n  th e  e x p e r im e n ta l l i t e r a t u r e  mary f a c i l e  s ta te m e n ts  ab o u t " P r e f e r e n t i a l  

Tempo" h av e  b een  b a se d  on one o r  more s p e c i f i c  movement s i t u a t i o n s  v e iy  o f te n  

c o m p le te ly  d iv o rc e d  from  m usic . C e r ta in ly  th e  p r e s e n t  w r i t e r  has found no 

a u th o r  who h as  e v e r  su g g e s te d  t h a t  th e  te rm  i t s e l f  i s  v e iy  d i f f i c u l t  to  d e f in e ,  

l e t  a lo n e  co n d u c ted  c o n t r o l le d  m u s ic a l e x p e r im e n ts . The g e n e ra l l i t e r a t u r e  

h a s  u s u a l ly  ta k e n  a  much more r e a l i s t i c  and  im a g in a t iv e  v iew  o f  p re fe re n c e  

th a n  th e  e x p e r im e n ta l  p s y c h o lo g is t s .  D on ing ton  (l974)%  a n t i c i p a t i n g  th e  

w r i t e r ’ s  h y p o th e s i s ,  a s s e r te d  t h a t  any " p re fe re n c e "  i s  d i f f e r e n t  f o r  d i f f e r e n t  

m u s ic a l s i t u a t i o n s

’The f a m i l i a r  s to r y  o f  B e e th o v e n 's  i r a s c i b l e  i n a b i l i t y  to  b e l ie v e  
h i s  own p re v io u s  m etronone m ark ings i l l u s t r a t e s  v e iy  w e ll  th e  
f a l l a c i o u s n e s s  o f  assum ing t h a t  a  good tempo a t  one perfo rm ance 
i s  a  good tempo f o r  every  p e rfo rm a n ce . I t  i s  n o t so ; th e r e  a r e  
to o  maiy v a r i a b le s  w hich  a f f e c t  th e  c a s e . '

The v iew s o f  th e  re sp o n d e rs  t o  th e  q u e s t io n n a i r e  on t h i s  to p ic  a r e  o f  

i n t e r e s t .  I t  was e v id e n t t h a t  few  m u s ic ia n s  who r e p l i e d  had  e v e r  s e r io u s ly  

th o u g h t ab o u t "^he m a t te r  b e f o r e .  S e v e ra l  r e p l i e s  s u g g e s te d  th a t  th e  q u e s t io n  

was a lm o s t to o  o b v io u s  t o  an sw er, e l i c i t i n g  t a u to lo g i e s  such  a s  " th e  speed  I  

p r e f e r " . B o u lt w ould  n o t use th e  te rm , a s s e r t i n g  t h a t  th e  tempo i s  e i t h e r  

" r i g h t "  o r  n o t .  The m ost common r e p ly  how ever was o f  th e  form  " f e e l s  r i g h t  

a t  th e  t im e " . O nly two answ ers h in t e d  t h a t  p r e f e r e n c e  m igh t in v o lv e  more 

th a n  j u s t  in d iv id u a l  mood o r  m u s ic a l and  p e rfo rm in g  f a c t o r s ,  by  r e f e r r i n g  to  

p s y c h o lo g ic a l  and  p h y s io lo g ic a l  make u p . No re s p o n d e r  d e f in e d  p re fe re n c e  

w ith  r e s p e c t  to  any d e g re e  o f  p r e c i s i o n  o r  c o n s is te n c y  i n  g iv e n  c irc u m s ta n c e s .

(b ) U n iv e r s a l  M u sica l Tempo P re fe re n c e

The p o s s ib le  s ig n i f i c a n c e  o f  th e  750 m secs a r e a  f o r  movement and th e  

g e n e ra l  acknow ledgem ent from  m e d iaev a l tim e s  onw ards o f  a  " J u s t  Tempo", 

v a r io u s ly  g iv e n  a s  be tw een  MM 6 0 -8 0 , i t s  m etronom ic e q u iv a le n t ,  have a lre a d y  

b een  d is c u s s e d  i n  C h a p te r  3* I t  rem a in s  t o  be s e e n  how f a r  a c tu a l  m u s ic a l 

p r a c t i c e  to d a y  i s  c o n s i s t e n t  w ith  t h i s  c o n c e p t.

1 , p.382.
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M cLaughlin ( l9 7 0 )  commenting on th e  a c c e p ta n c e  o f  MM 80 a s  th e  "norm al" 

o r  " ju s t "  tem po, added th a t  th e  a c tu a l  p r e f e r r e d  tempo may v a iy  from  one 

in d iv id u a l  to  a n o th e r ,  su ch  d i f f e r e n c e s  a r i s i n g  from  p h y s io lo g ic s il  o r  m en ta l 

c a u s e s .  F o r  exam ple, h e  su g g e s te d  th a t  th e  e v id e n c e  from  H oagland ( l9 3 3 )  

showed t h a t  a  1°c d i f f e r e n c e  in  body te m p e ra tu re  c o u ld  make a  d i f f e r e n c e  o f  

12 metronome u n i t s  i n  o u r  assessm en t o f  m oderate  te m p i. I t  i s  i n t e r e s t i n g

to  n o te  t h a t  th e  av e ra g e  human p u ls e  r a t e  i s  ab o u t 100 a t  age fo u r  and  does

n o t  slow  down t o  ab o u t 80 u n t i l  th e  l a t e  te e n s .  T h is  c o u ld  a c c o u n t f o r  a  

young p e r s o n 's  n o t io n  o f  "norm al tempo" b e in g  f a s t e r  th a n  th a t  o f  a  m a tu re  

a d u l t ,  a lth o u g h  i t  h a s  b een  shown a lre a d y  t h a t  th e r e  i s  l i t t l e  l i k e l i h o o d  

t h a t  a  f a s t e r  p u ls e  a c t u a l l y  c a u se s  a  f a s t e r  sp e e d .

H a llo ck  ( 1903) ,  from  a  s tu d y  o f  tempo in d i c a t i o n s  i n  f o u r  e d i t i o n s  o f  

B eethoven  p ia n o  s o n a ta s  d e te rm in ed  more o r  l e s s  by  m u s ic a l t r a d i t i o n s  g o ing  

b ack  t o  th e  com poser, r e p o r te d  t h a t  in  a l l  m ovem ents, slow  o r  f a s t ,  i t  was 

a lw ays p o s s ib le  t o  i d e n t i f y  a  " t r u e  b e a t"  w hich  m igh t o r  m igh t n o t  be  

in d ic a te d  by th e  tim e  s ig n a tu r e .  T h is  b e a t  in v a r i a b ly  f e l l  w i th in  th e

l i m i t s  o f  MM 60 -8 0 . I n  th e  same s tu d y ,  th e  r e p l i e s  t o  a  q u e s t io n n a i r e  from

se v e n te e n  o r c h e s t r a l  c o n d u c to rs  f u r t h e r  showed t h a t  th e y  s e t  t h e i r  b e a t

betw een  MM 64 and MM 7 2 . She however a l s o  p o in te d  o u t t h a t  much m u s ic , f a s t

and  slo w , can  be p la y e d  a t  ap p ro x im a te ly  MM 60 w ith o u t any f e e l i n g  o f  d e la y  

o r  h a s te  -  p resum ably  th e  p redom inan t n o te  v a lu e ,  g iv in g  a  m u l t ip le  o r  f r a c t i o n  

o f  t h i s  s ta n d a r d ,  c r e a te s  th e  e f f e c t  o f  f a s t e r  o r  s lo w e r  p a c e . T h is  i s  i n  

e x a c t  acco rd an ce  w ith  M u rse ll  ( l9 3 7 ) who b e l ie v e d  th e  norm al sp e e d  o f  th e  t r u e  

b e a t  o r  t a k t  l a y ,  w i th in  r a t h e r  narrow  l i m i t s ,  c lo s e  to  t h i s  f i g u r e .  E b h ard t 

( 1898) a l s o  commented th a t  slow  and f a s t  m usic b o th  have  f a i r l y  s i m i l a r  b e a t  

sp eed s  a f t e r  a llo ffa n c e  had  been  made f o r  s u b d iv is io n .  I t  i s  i n t e r e s t i n g  

t h a t  Sachs ( l9 5 3 )  found  t h a t  th e  av erag e  tem pi o f  d i f f e r e n t  movements o f  

B a c h 's  B m inor Mass tim ed  o v e r s e v e r a l  p e rfo rm an ces  c o u ld  «11 b e  a in a ly sed , i n

te rm s o f  a c tu a l  n o te  movement, a s  b e in g  c lo s e  t o  MM 8 0 . In d e e d , i t  h as
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a lre a d y  b e e n  n o te d  t h a t  S achs b e l ie v e d  t h a t  f ig u r e  to  be  h i s  " p e r s o n a l  

s ta n d a rd  tem po",

N e v e r th e le s s ,  any " j u s t  tempo" o r  u n iv e r s a l  p re fe re n c e  u n d o u b te d ly  co v e rs  

a  b ro ad  a r e a  o f  s p e e d s , i n  o rd e r  to  accommodate b o th  in d iv id u a l  d i f f e r e n c e s  

and m u s ic a l c r i t e r i a .  T h is ,  to g e th e r  w ith  th e  p o s s i b i l i t y  o f  i t s  a p p e a r in g  

a s  a m u l t ip le  o r  f r a c t i o n  o f  th e  p r e v a i l i n g  b e a t ,  make b o th  u n iv e r s a l  and 

in d iv id u a l  p r e f e r e n c e s  n o t n e c e s s a r i ly  in c o m p a tib le  c o n c e p ts . I t  i s  n o te 

w orthy  t h a t  none o f  th e  answ ers to  th e  w r i te r*  s  q u e s t io n n a ir e  c o n ta in e d  any 

r e f e r e n c e s  e i t h e r  to  " j u s t  tempo" o r  any o th e r  u n iv e r s a l ly  " p r e f e r r e d "  tempo. 

T here  i s  c e r t a i n l y  no ev id en ce  o f  a  p r e c i s e  u n iv e r s a l  p r e f e r e n c e ,  a l th o u g h  

any in d iv id u a l  p r e c i s e  p r e f e r e n c e s ,  o r  m u l t ip le s  o r  f r a c t i o n s  t h e r e o f ,  may 

w e ll  f a l l  w i th in  a  s u i t a b ly  b ro a d  co n ce p t o f  " j u s t  tem po".

F i n a l l y ,  th e  r e c e n t  w ork o f  W a e sb e r^ e  ( l9 6 6 ,  19&7 and 1968) m ust be 

m en tioned  a g a in . He found  t h a t  t e n ^ i  i n  m u s ic a l movements and dance w ere 

r e l a t e d  t o  th o s e  o f  human movements g e n e r a l ly  i n  w a lk in g , ro c k in g  an d  o th e r  

a c t i v i t i e s .  The tempo u n d e r ly in g  a l l  th e s e  a c t i v i t i e s  be  b e l ie v e d  t o  be in  

th e  r e g io n  o f  MKt 60 .

(c )  I n d iv id u a l  P re fe re n c e

D unton G reen ( l9 2 9 ) \  a l th o u g h  r e f e r r i n g  to  t h i s  " j u s t  ten^x j" , was 

o b v io u s ly  aw are t h a t  on o c c a s io n s  o n ly  one p r e c i s e  tempo w i l l  s a t i s f y  an  

i n d i v i d u a l : -

'Tempo g i u s t o ,  a  m ost p ro v o k in g  in d i c a t i o n .  What i s  " j u s t " ?
Yfho w ould  s ta y  f o r  an answ er? Only s c a le s  o f  th e  u tm o st 
a e s t h e t i c  f i n e s s e  can  w eigh  th e s e  im p o n d e ra b il ia ,  s c a le s  o f  
ju s tn e s s  more s e n s i t i v e  by f a r  th a n  th o s e  o f  j u s t i c e :  a  drachm
on th e  w rong s id e  i n c l i n e s  g r e a tn e s s  to  th e  m ere ly  seco n d  r a t e . '

W ith  one e x c e p t io n ,  a l l  th e  re s p o n d e rs  to  th e  q u e s t io n n a ire  answ ered  

Y es to  Q u e s tio n s  2 ,  3 and  6 . I t  i s  l i k e l y  th e n  t h a t  m ost m u s ic ia n s  b e l ie v e  

an  in d iv id u a l  p r e f e r e n t i a l  tempo o f  some k in d  can  e x i s t ,  a l t h o u ^  su b se q u e n t 

answ ers made i t  c l e a r  t h a t  th e y  a l s o  g e n e r a l ly  b e l ie v e  any p r e f e r e n c e s  change 

w i th  d i f f e r i n g  c irc u m s ta n c e s .  Two m u s ic ia n s  w ent so  f a r  a s  to  s t a t e  t h a t

1, P,42.
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f o r  ev e ry  p ie c e  on ev ery  o c c a s io n  th e r e  w i l l  b e  a  d i f f e r e n t  p r e f e r e n c e .

T h is  v ie w , w hich  th e  w r i t e r  h a s  a l re a d y  s u g g e s te d  i s  th e  u l t im a te  i n  

p re fe re n c e  s e n s i t i v i t y ,  r e a l l y  d e n ie s  th e  e x i s t e n c e  o f  p re fe re n c e  a t  a l l ,  

and c e r t a i n l y  p r o h ib i t s  any c o n f irm a tio n  by e x p e r im e n t. I t  i s  n e c e ssa ry  

h e re  how ever to  d i s t i n g u i s h  betw een  two ty p e s  o f  p r e f e r e n c e  ch an g e . F i r s t l y ,  

th e r e  i s  th e  s u b je c t iv e ly  same " p re fe re n c e "  t h a t  ch an g es o b je c t iv e ly  o v e r  a  

s h o r t  o r  lo n g  p e r io d .  T h is  i s  o f  c o u rse  to  do w i th  Tempo Memory and w i l l  be 

d e a l t  w ith  u n d e r  t h a t  h ead in g . S econd ly  th e r e  i s  th e  co n sc io u s  change o f  

tempo p re fe re n c e  t h a t  can a r i s e  th ro u g h  g r e a t e r  e x p e r ie n c e  frcm  change o f  

t a s t e  o r  o th e r  f a c t o r s .  U n fo r tu n a te ly ,  th e  re s p o n d e rs  to  th e  Q u e s tio n n a ire  

and th e  l i t e r a t u r e  g e n e ra l ly  o f te n  do  n o t make th e  d i s t i n c t i o n  c l e a r  betw een 

th e  two ty p e s  o f  p re fe re n c e  ch an g e . Scsne o f  w hat fo llo w s  o s te n s ib ly  

co n ce rn ed  w ith  o b je c t iv e  p re fe re n c e  ch an g e , may t h e r e f o r e  more p ro p e r ly  b e lo n g  

i n  th e  Tempo Memory s e c t io n .

M yers, r e f e r r i n g  t o  S z e l l ' s  tem p i a s  m arked on h i s  s c o re s  by s e c r e t a r i e s  

s in c e  1919, i n  scxne c a se s  found no two p e rfo rm a n c e s  o f  th e  same d u r a t io n .  He 

a l s o  r e f e r r e d  t o  B oulez a s  a n o th e r  c o n d u c to r  who n e v e r  r e p e a te d  h i s  tem pi in  

any w ork. Common m u sic a l e x p e r ie n c e ,  th e  p sy c h o p h y s ic a l and movement 

l i t e r a t u r e ,  a s  w e ll  a s  th e  ab o v e , w ould  s u g g e s t t h a t  a iy  p r e f e r e n c e s  may w e ll  

change w ith  tim e  o f  day and o v e r  lo n g e r  p e r io d s .  However, i t  i s  n e v e r  

p o s s ib le  t o  know i f  th e  p h ases  o f  th e  v a r i a b l e s  in v o lv e d ,  a p a r t  f r a n  tim e o f  

d a y , a re  i d e n t i c a l  i n  any su b se q u en t p e rfo rm a n c e s . I n  a d d i t i o n ,  i t  i s  

i n t e r e s t i n g  t h a t  one re s p o n d e r , who was s a t i s f i e d  w i th  h i s  tempo a t  th e  tim e 

o f  r e c o rd in g ,  th o u g h t i t  was to o  slow  a t  a  l a t e r  p la y b a c k . M ost l i k e l y ,  th e  

d i f f e r e n t  a c o u s t i c a l  and p h y s io lo g ic a l  c o n d i t io n s  o f  p la y b a c k  w ere th e  cau se  

o f  t h i s ,  b u t th e  p o s s i b i l i t y  o f  an  a c t u a l  change o f  p r e f e r e n c e  can n o t be r u le d  

o u t even  h e r e .  Culshaw how ever made th e  fo l lo w in g  comment : -  'M ost 

p r o f e s s io n a l  m u s ic ia n s  who p e rfo rm  r e g u la r ly  a r e  a s to n i s h in g ly  c o n s i s t e n t  i n  

tem pi o v e r a  s h o r t  p e r io d  o f  tim e . B u t t h i s  y e a r ' s  "M oonligh t"  may be  

d i f f e r e n t  from  l a s t  y e a r 's  by th e  same a r t i s t . *
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W ith  r e g a rd  to  Q u e s tio n  14  w hich co n ce rn ed  b o th  P re fe re n c e  and lo n g e r -  

te rm  Tempo Memoiy, v e ry  few o f  th e  re sp o n d e rs  gave any o b je c t iv e  e v id e n c e  o f  a  

p re fe re n c e  ch an g in g  w ith  a g e . Those who b e l ie v e d  t h e i r  sp e e d s  had  changed  

th o u g h t th e y  chose  r a t h e r  s lo w e r speed s a s  th e y  g o t o l d e r ,  some a t t r i b u t i n g  i t  

t o  m a tu r i ty ,  g r e a t e r  c o n t r o l  o r  im proved p r o je c t io n .  B o u lt how ever q u o ted  

h i s  tim in g s  a s  a n n o ta te d  on B .B .C . s c o re s  a s  ev id en ce  o f  c o n s i s t e n t  tem p i over 

th e  y e a r s ,  and S a l t e r  a l s o  found  a  b a s ic  c o n s is te n c y  in  h i s  own r e c o r d in g s .

The w e ll  known exam ple o f  T o s c a n in i ,  whose l a t e r  r e c o rd in g s  w ere g e n e r a l ly  

f a s t e r ,  a p p e a rs  to  b e  somewhat e x c e p t io n a l  i n  t h i s  r e s p e c t .  N e i th e r  th e  S z e l l  

t im in g s  r e f e r r e d  to  a b o v e , nor th e  o b s e rv a tio n s  o f  Guttm ann ( l9 3 2 ) g iv e n  below , 

showed any c o n s i s t e n t  t r e n d  e i t h e r  way o v er many y e a r s .

From th e  l i t e r a t u r e ,  th e  m ost v a lu a b le  in fo rm a tio n  and com m ents, m o stly  

c o n c e rn in g  tempo c o n s is te n c y ,  come from  Sachs ( l9 5 3 ) \  Q uo ting  th e  w ork o f  

Guttmann ( l9 3 2 ) ,  who had  tim ed  th e  perfo rm an ces  o f  numerous c o n d u c to rs  o v e r 

many y e a r s ,  h e  sum m arises h i s  f in d in g s  th u s  : -

' 1 ) The in h e re n t  tempo o f  a  c e r t a i n  p ie c e  i s  s t r o n g e r  th a n  th e  
tem peram ent o f  th e  p e rfo rm in g  c o n d u c to r . When th e  l a t t e r  
d c m in a te s , th e  p ie c e  a p p e a rs  i n  d i s t o r t i o n ,

2) The in d iv id u a l  tempo o f  a  c o n d u c to r changes from  p erfo rm an ce  
to  p e rfo rm a n c e , b u t  i t s  l a t i t u d e  i s  much s m a l le r  th a n  th e  span  
betw een  c o n d u c to rs  slow  and r a p id  by tem peram en t,

3 ) I n  sym phonies and s im i la r  c y c l i c a l  w o rk s , th e  l a r g e s t  v a r ia n c e  
o ccu rs  i n  th e  f i r s t  movement,

4 ) The g r e a t e s t  v a r i a b i l i t y  found  in  p e rfo rm a n ces  o f  th e  same work 
un d er th e  b a to n  o f  th e  same co n d u c to r  -  i n  G u ttm an n 's  c a s e ,  o f  
B ee th o v en ’ s  F i f t h  Symphony d i r e c te d  by R ic h a rd  S t r a u s s  -  was
20 p e r  c e n t .  The g r e a t e s t  v a r i a b i l i t y  o f  th e  same w ork 
d i r e c t e d  by s e v e r a l  c o n d u c to rs  -  W ag n e r 's  S ie g f r i e d  I d y l l  -  
was 3 2 .2  p e r  c e n t .

5 ) The c o n f l i c t i n g  c la im s ,  f r e q u e n t ly  v o ic e d ,  t h a t  in d iv id u a l  
c o n d u c to rs  grow p ro g r e s s iv e ly  e i t h e r  s lo w er o r  f a s t e r  w ith  age 
c o u ld  n o t  be s u b s ta n t ia te d .*

Sachs a l s o  q u o te s  th e  K ir k p a t r ic k  e d i t i o n  o f  B a c h 's  G o ld b erg  V a r ia t io n s  

( 1 9 3 8 a ), i n  w h ich  th e  h a r p s ic h o r d i s t  has added h i s  tem pi b o th  a t  th e  tim e  o f  

p u b l i c a t io n  and e ig h te e n  m onths b e f o r e .  The e a r l i e r  tem p i w ere  i n  m ost c a s e s

1 , PP.377/8.
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up t o  14 p e r  c e n t f a s t e r ,  o n ly  a  few b e in g  s l i g h t l y  s lo w e r. He g oes  on to  

say  t h a t  K i r k p a t r i c k 's  unassum ing n o te s  a r e  p ro b a b ly  more v a l i d  th a n  

G u ttm an n 's  h e te ro g e n e o u s  o b s e r v a t io n s ,  c r i t i c i s i n g  th e  l e t t e r ' s  f in d in g s  f o r  

r e s t i n g  on th e  assu m p tio n  t h a t  tempo i s  a  q u a l i ty  in  i t s  own r i ^ t .  S a c h 's  

adds t h a t  a  p erfo rm in g  tempo depends n o t o n ly  upon p e r s o n a l  tem peram ent and 

i n t e r p r e t a t i o n ,  b u t a l s o  oh a  number o f  p o n d e ra b le s  and im p o n d e rab le s . The 

same m etronom ic sp eed  m igh t b e  c o r r e c t ,  to o  f a s t ,  o r  to o  s lo w , d ep en d in g  on 

th e  medium i n  w hich i t  m a te r i a l i z e s .  The v a r io u s  te m p o -a f fe c t in g  f a c t o r s  he 

enum era tes  a re  in c lu d e d  a t  th e  end o f  th e  n e x t s e c t io n .

An i n d i r e c t  i n d i c a t i o n  o f  th e  e x is te n c e  o f  a  perm anent o r  tem porary  

p re fe re n c e  i s  o f  c o u rse  th e  f e e l i n g  o f  p le a s u r e  o r  d is c o m fo rt t h a t  can b e  

e x p e r ie n c e d  when p e rfo rm in g  o r  l i s t e n i n g  t o  m usic a t  c e r t a i n  te m p i. A l l  th e  

re s p o n d e rs  ex cep t two answ ered  Yes t o  Q u e s tio n s  4  and 5 ,  and  th e r e  w ere many 

r e f e r e n c e s  e lsew h ere  t o  tem pi " f e e l i n g  r i g h t " .  One m u s ic ia n  s t a t e d  t h a t  he 

had  o n ly  e v e r  h e a rd  one perfo rm an ce  o f  th e  f i r s t  movement o f  S c h u b e r t 's  f i f t h  

symphony in  w hich th e  tempo d id  n o t seem "w rong", and a n o th e r  commented t h a t  

th e  l a s t  movement o f  M o z a r t 's  P rag u e  Symphony was n e a r ly  alw ays ta k e n  to o  f a s t .

S e v e ra l rem arked t h a t  th e  com poser does n o t n e c e s s a r i ly  know th e  b e s t  

tempo f o r  h i s  w o rk s, q u o tin g ,  among o t h e r s ,  B eethoven  and  B a rto k  a s  exam ples 

o f  c m p o s e rs  whose own MM m ark ings a r e  som etim es u n r e l i a b le  o r  even  im p o s s ib le .  

A lthough  B a rto k  tim ed  e v e ry  p ie c e  i n  h i s  M ikrokosmos i n  m in u te s  and s e c o n d s , 

S cho en b erg , i n  th e  p r e f a c e  to  h i s  F o u r th  Q u a r te t ,  n o te d  th a t  h i s  metronome 

m arks m ust n o t be ta k e n  l i t e r a l l y .  W agner, in d e e d , e v e n tu a l ly  d is c o n t in u e d  

u s in g  MM in d i c a t i o n s ,  so  u n c e r t a in  was he a s  t o  th e  a p p ro p r ia te  tem p i. 

F ox-S trangw ays ( l9 2 9 )  a l s o  made th e  same p o i n t ,  q u o tin g  b o th  th e  l e a d e r  o f  

t h e  H ungarian  Q u a r te t ,  who s a id  t h a t  a t  a  r e h e a r s a l  w ith  th e  com poser p r e s e n t  

th e  l a t t e r  p r e f e r r e d  t h e i r  tem po to  h i s  own, and a  s im i la r  c a s e  c o n c e rn in g  

th e  R ie s  Q u a r te t  and B eethoven . He co n c lu d ed  th a t  th e  tempo i s  n o t  

n e c e s s a r i ly  p a r t  o f th e  c o m p o se r 's  c o n c e p tio n  and  th e r e f o r e  n o t  s a c r o s a n c t .
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S ta d le n  ( l9 6 ? )  rem arked  t h a t  B eethoven  gave e v id en ce  t h a t  th e  tempo o f  h i s  

m u s ic a l id e a s  was a s  l i a b l e  to  d e c i s iv e  a l t e r a t i o n  a s  a ry  o th e r  f e a t u r e ,  

Tem perley  ( l9 6 6 )  sums up th e  m a t te r  w e l l ,  a t  th e  same tim e  c a s t i n g  d oub t on 

th e  v a l i d i t y  o f  one o f  th e  w r i t e r ' s  e x p e r im e n ta l p e rfo rm in g  m ethods : -

'A  com poser in  h i s  s tu d y ,  b e a t in g  tim e  to  a  fevf im ag in ary  b a r s ,  
may d e c id e  on a  metronome mark q u i t e  a t  v a r ia n c e  w ith  th e  speed  
w hich  he h im se lf  w ould ad o p t in  p e rfo rm a n c e . '

T em perley  a l s o  q u o te s  S i r  George S m art, who v i s i t e d  B eethoven  a t  Baden 

i n  1 8 2 5 :-

’ B eethoven  gave me th e  t im e , by p la y in g  th e  s u b je c t s  on th e  
p ia n o f o r t e ,  o f  many movements o f  h i s  sym phonies, in c lu d in g  th e  
c h o ra l  symphony, w hich  a c c o rd in g  to  h i s  acco u n t to o k  th r e e  
q u a r te r s  o f  an  h o u r i n  perfo rm an ce  . . T h is  I  deem to  be  
t o t a l l y  im p o s s ib le . '

N e v e r th e le s s  r e tu r n in g  to  th e  q u e s t io n n a i r e ,  a l th o u g h  a  com poser may n o t 

b e  th e  b e s t  ju d g e  o f  a  s u i t a b l e  tempo f o r  h i s  m u s ic , e s p e c i a l l y  i n  th e  

t r a n s l a t i o n  o f  h i s  " id e a l"  c o n c e p tio n  to  p r a c t i c a l  r e a l i t y ,  th e  g r e a t e s t  

d is c o m fo r t due to  l i s t e n i n g  to  a  "wrong tempo" ap p ea red  to  b e  f e l t  by th e  

re s p o n d e rs  who w ere com posers -  p a r t i c u l a r l y  when l i s t e n i n g  to  perfo rm ances  

o f  t h e i r  own m u sic .

F i n a l l y ,  P re fe re n c e  i s  so  c lo s e ly  l in k e d  to  b o th  S h o rt and Long-Term Tenç>o 

Memory t h a t  much o f  w hat s h o r t l y  a p p e a rs  u n d er t h a t  h e a d in g  a t  (g) may be 

re g a rd e d  a s  a  supplem ent to  t h i s  s e c t io n .

(d ) T em po-A ffec ting  F a c to r s

As th e  w r i t e r  c o n s id e r s  M etre  to  b e  th e  m ost p o te n t  in f lu e n c e  i n  s e t t i n g  

t i . j  tem po, t h i s  f a c t o r  was g iv e n  a  s e p a r a te  number on th e  q u e s t io n n a i r e .  I t  

th e r e f o r e  came a s  a  s u r p r is e  to  f i n d  o v e r  s e v e n ty  p e r  c e n t  o f  th e  re sp o n d e rs  

i n d i c a t i n g  NO i n  Q u e s tio n  8 .

A p o s s ib le  common p re fe re n c e  g e n e ra te d  by th e  m usic i t s e l f  was m en tioned  

by two re s p o n d e r s .  One a f f irm e d  th a t  th e r e  was an  optimum tempo f o r  some 

p ie c e s  w h ile  o th e r s  w ould be s a t i s f y i n g  a t  v e ry  d i f f e r e n t  s p e e d s . A no ther 

w ent f u r t h e r ,  b e l ie v in g  th e r e  was an  i n s t i n c t i v e  u n iv e r s a l  " c o r r e c t"  tempo 

f o r  ev ery  p ie c e  c a p a b le  o f  ab o u t f i v e  p e r  c e n t  v a r i a t i o n  e i t h e r  way.
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W ith r e g a rd  to  Q u e s tio n  10 and  th e  o th e r  f a c t o r s  a f f e c t i n g  tem po, v e ry  

n e a r ly  a l l  th e  m u s ic ia n s  a f f irm e d  t h a t  Mood, A c o u s tic s  and In s tru m e n t Actiory^ 

Touch a f f e c t e d  t h e i r  s p e e d s . Over h a l f  th e  re s p o n d e rs  a l s o  b e l ie v e d  th a t  

A udience S iz e  was a  f a c t o r  to  be  c o n s id e re d . S u p p o r tin g , comments in c lu d e d  

"n e rv o u sn e ss  makes a  p erfo rm ance  f a s t e r  th a n  th e  r e h e a r s a l " ,  " l a r g e r  and  more 

r e v e rb e ra n t  h a l l s  r e q u i r e  b ro a d e r  s p e e d s " , " a llo w  f o r  th e  echo i n  c a th e d r a l s " .  

One o r g a n is t  gave h i s  t im in g s  o f  L i s z t ' s  "Ad Nos" F a n ta s ia  i n  d i f f e r e n t  

c a th e d r a ls  a s  28 and 31 m in u te s  r e s p e c t iv e ly .

A d d it io n a l  f a c t o r s  g iv e n  i n  answ er to  10 (g ) w ere m u s ic a l t e x t u r e ,  ty p e  o f  

a u d ien ce  and th e  o c c a s io n  -  f u n c t io n a l  p ie c e s  such  a s  d an ces  and  m arches b e in g  

p la y e d  q u ic k e r  i n  c o n c e r ts .  I n  a d d i t io n ,  one re sp o n d e r  made th e  p o in t  t h a t  

o n ly  th e  v e ry  i n s e n s i t i v e  w ould n o t have t h e i r  tempo m o d if ie d  by th e  f a c t o r s  

enum erated .

W ith r e g a r d  to  1 0 ( e ) ,  v e ry  n e a r ly  a l l  th e  c o n d u c to rs  b e l ie v e d  t h a t  th e  

w e i ^ t  o r  d im en sio n s  o f  th e  b a to n  had no e f f e c t  on t h e i r  te m p i, two ad d in g  th a t  

i t  w ould b e  a  p o o r c o n d u c to r  whose tem pi w ere so  a f f e c t e d .  They w ere a l l  

a g re e d  how ever t h a t  th e  s i z e  and n a tu re  o f  an ensem ble væ re f a c t o r s  to  be  

c o n s id e re d  when s e t t i n g  a  tem po. One ban d m aste r rem arked  t h a t  s h e e r  p h y s ic a l  

d is ta n c e  be tw een  th e  b a to n  and th e  f a r t h e s t  p la y e r  and  th e  a s s o c ia t e d  sound 

tim e  l a g  co m p elled  a  s lo w e r tem po. Some s u r p r i s in g  tempo f a c t o r s  s p e c i f i c a l l y  

co nce rned  w ith  m arch ing  b ands w ere a l s o  g iv e n , in c lu d in g  g r a d i e n t ,  fo o tw e a r ,  

le n g th  o f  m arch ing  column and d i s ta n c e  to  b e  c o v e re d .

R e tu rn in g  t o  S achs ( l9 5 3 ) \  th e  l i s t  o f  te m p o - in f lu e n c in g  f a c t o r s  he  g iv e s  

in c lu d e s  some i n t e r e s t i n g  p o in t s

O r c h e s t r a t io n  -  th e  same melody s t a c c a to  on th e  xy lophone  w ould need  

to  b e  f a s t e r  th a n  when p la y e d  l e g a to  on th e  o rg an .

T e s s i t u r a  -  low  r e g i s t e r s  o f te n  need  a  s lo w e r  tempo.

D e n s ity  -  a  b a r e  m onophonic s e t t i n g  i s  n e c e s s a r i ly  f a s t e r  th a n  a  

p o ly p h o n ic  on e .

1 , pp.378/9.
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Ensem ble S iz e  -  th e  d e n s i ty  p ro v id e d  by b ig g e r  f o r c e s  and th e  m u l t ip le  

harm onics th e y  c r e a te  n e c e s s i t a t e  s lo w e r tem p i.

A c o u s tic s  -  e c h o e s , so  f r e q u e n t  i n  c h u rc h e s , im pose a  s lo w e r tem po.

B ro a d c a s tin g  and  R eco rd in g  -  th e  d i f f e r e n t  e f f e c t  o f  a  p ie c e  h e a rd  

" th r e e  d im e n s io n a lly "  i n  a  t o n e - r e f l e c t i n g  h a l l  and even se e n  w ith  

th e  c o n cu rren c e  o f  th e  p e rfo rm in g  bows and c o n d u c to r 's  b a to n  h as  

to  be com pared w ith  th e  same p ie c e  h e a rd  " tw o-dim ens io n a l ly "  in  

th e  f l a t t e n i n g  p r o je c t io n  o f  m icrophones and lo u d sp e a k e rs  euid 

w ith o u t th e  c o n cu rren c e  o f  v i s u a l  im p re s s io n s . The l a t t e r  

s i t u a t i o n  r e q u i r e s  a  s l i g h t l y  f a s t e r  tempo.

N e v e r th e le s s ,  S achs c o n s id e re d  t h a t  th e  above " o u te r  c o n d i t io n s "  a r e  th e  

" l e s s e r  powers" i n  d e c id in g  tem po, an d  p ro ceed ed  to  q u o te  Schumann ( l 835) 

co n c e rn in g  th e  m ovem ent's " in n e r  m easure" b e in g  th e  s o le  d e te rm in a n t o f  te m p i. 

The view  o f  W agner, a s  sum m arised by T u rn e r  ( l9 3 8 ) i s  a l s o  i n t e r e s t i n g ,  r a i s i n g  

a s  i t  does th e  q u e s tio n  o f  tempo v a r i a t i o n  w ith in  a  b a s ic  sp eed .

*. . . i f  th e  m usic  i s  a l l  m elody i t  canno t be  to o  slo w , i f  i t  i s  
a l l  rhythm  i t  can  h a rd ly  be to o  f a s t ;  when th e  two a r e  m ixed 
c a r e f u l  judgem ent i s  c o n t in u o u s ly  r e q u ir e d  to  d e c id e  w hich o f  th e  
two p re p o n d e ra te s  a t  ar\y g iv e n  i n s t a n t  and by w hat p r o p o r t io n ,  th e  
tempo b e in g  r a i s e d  o r  lo w ered  a c c o r d in ^ y  to  c o rre sp o n d . '

T h is  q u o ta t io n  s u p p o r ts  T u r n e r 's  m ain  t h e s i s ,  b a sed  on h i s  s tu d y  o f  mai\y

o f  E l g a r 's  perfo rm an ces o f  h i s  own w orks ( in c lu d in g  u n p u b lish e d  r e c o r d in g s ) ,

th a t  tem pi change s l i ^ t l y  w ith  change o f  them e, even  a l th o u g h  th e  MM m ark

rem ains th e  same. He a l s o  m en tio n s  th e  fo llo w in g  view  o f  Brahm s, q u o te d

o r ig i n a l l y  by H enschel : -

'Tempo i s  e l a s t i c ;  a  s in g le  number can  be  o f  no v a l u e . '

(e )  M isc e lla n e o u s  Views and C r i t e r i a  f o r  A p p ro p r ia te  Tempi 

So many v a lu a b le  com m ents, n o t  s p e c i f i c a l l y  e l i c i t e d  by th e  q u e s t io n s ,  

w ere made th a t  th e  w r i t e r  r e g r e t t e d  n o t  in c lu d in g  t h i s  h e a d in g  i n  th e  

q u e s t io n n a i r e .
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The r e l a t i v e  im p o rtan ce  acc o rd ed  to  tempo in  m u s ic a l i n t e r p r e t a t i o n  v a r ie d  

b e tw een  an a b s o lu te ly  v i t a l  r o l e  and th e  l e a s t  im p o r ta n t f a c t o r .  V a rio u s  

i n t e r e s t i n g  c r i t e r i a  f o r  a p p r o p r ia te  tem pi w ere m en tio n ed . One re s p o n d e r  

s t a t e d  t h a t  th e  tempo must n o t b e  to o  f a s t  f o r  p ro p e r  p h ra s in g  and th e  com ple

t i o n  o f  n o te s ,  o r  to o  slow  f o r  m u s ic a l momentum. O th e r c r i t e r i a  in c lu d e d  th e  

n e c e s s i t y  f o r  th e  m usic to  " b r e a th e " , a  c o n s id e r a t io n  o f  th e  d e n s i ty  o f  th e  

n o te s ,  c l a r i t y  o f  w ords and c o m fo rt. W ith  re g a rd  to  p ia n o  perfo rm ance one 

re sp o n d e r  b e l ie v e d  th e  tempo was an  i n s t i n c t i v e  re sp o n se  to  th e  to u c h  o f  th e  

in s tru m e n t.

Two m u s ic ia n s ,  in c lu d in g  B o u l t ,  s t a t e d  t h a t  i t  was im p o r ta n t t o  f in d  o u t 

w hat i s  im p o r ta n t  abou t th e  m u s ic , and  a n o th e r  th o u g h t t h a t  th e  n a tu r a l  f lo w  

o f  th e  m usic em erged when i t  was w e ll  known. B o u lt a l s o  s u p p lie d  th e  

fo llo w in g  h e lp f u l  su g g e s tio n s  c o n c e rn in g  p ace  i n  m usic : -  

'P e rfo rm a n c e  must n o t be  to o  s lo w :-

1 . f o r  th e  tu n e s  to  be  e a s i l y  g ra sp e d  in  t h e i r  e n t i r e t y  by th e
l i s t e n e r .

2 . f o r  th e  p la y e rs  t o  bow and b r e a th e  n a t u r a l l y  and in  c o n f o r t ,

3 .  f o r  th e  w hole movement to  b e  c l e a r  to  th e  l i s t e n e r  a s  one
e n t i t y .

P erfo rm an ces  m ust n o t  b e  to o  f a s t  : -

1 • f o r  th e  s u b je c t s  t o  be e a s i l y  and c o m fo rta b ly  h e a rd .

2 . f o r  th e  p la y e r s  to  e x p re s s  th e  m usic  e a s i l y  and n a t u r a l ly
w ith o u t a  sc ra m b le . '

Sevèrail m u s ic ia n s  d e s c r ib e d  v a r io u s  c irc u m s ta n c e s  i n  w hich  th e  same tempo 

c o u ld  be made t o  a p p e a r  d i f f e r e n t  o r  have a  d i f f e r e n t  e f f e c t ,  w hich  r a i s e s  

a g a in  th e  q u e s t io n  o f  p s y c h o lo g ic a l  f a c t o r s ,  d e a l t  w ith  i n  C h a p te r  3* A 

c o n v e r s a t io n  be tw een  Vaughan W illia m s  and B o u lt was q u o ted  i n  w hich  th e  l a t t e r  

w as accu sed  o f  s e t t i n g  to o  f a s t  a  tem po. B o u lt r e p l i e d  t h a t  th e  com poser d id  

n o t  th in k  so  when he co n ducted  h i s  p ie c e  f o r  him  te n  y e a r s  p r e v io u s ly .

Vaughan W illia m s  a g re e d , b u t  s t a t e d  t h a t  th e n  he was n o t s u re  i f  th e  p u b lic

w ould l i k e  i t .  Now he was more a s s u re d  and  knew i t  c o u ld  s ta n d  g o in g  more

s lo w ly .



120

More th a n  one re s p o n d e r  quo ted  co n d u c to rs  su ch  a s  Beecham, T o s c a n in i and 

S o l t i  whose ex trem e p r e c i s io n  made t h e i r  tem pi seem f a s t e r  th a n  th e y  a c t u a l l y  

w e re . B o u lt r e f e r r e d  to  R ic h a rd  S t r a u s s 's  famous p erfo rm ance  o f  M o z a r t 's  

f o r t i e t h  symphony in  w hich  th e  s p a r s e  a c c e n tu a t io n  o f  th e  o u ts id e  movements

a l s o  made d e l ib e r a t e  t e n ^ i  f e e l  q u i te  f e is t .

The q u e s t io n  o f  p re c e d e n t w as a l s o  r a i s e d .  One m u s ic ia n  b e l ie v e d  t h a t

th e  f i r s t  perfo rm an ce  h e a rd  o r  perfo rm ed  o n e s e lf  o f  a  new p ie c e  beceime

e s ta b l i s h e d  a s  a  norm f o r  tem po.

( f )  "M ental"  o r  P h y s io lo g ic a l  R e h e a rsa l

Q u es tio n  11 was in c lu d e d  i n  th e  q u e s t io n n a ire  a s  th e  w r i t e r  h a s  a lw ays 

b een  i n t e r e s t e d  i n  th e  "m en tal"  o r  "p h y s io lo g ic a il"  p ro c e s s e s  j u s t  p r i o r  to  

tempo i n i t i a t i o n .  A l th o u ^  m ost re sp o n d e rs  answ ered  Yes to  th e  g e n e ra l  

q u e s t io n ,  no m u s ic ia n  ap p ea red  to  have in d u lg e d  in  th e  d e g re e  o f  i n t r o s p e c t io n  

n e c e s s a ry  to  d e s c r ib e  any p ro c e s s  in  d e t a i l .  E x p re s s io n s  such  a s  c o u n t in g ,  

h e a r in g  o r  " m e n ta lly "  p la y in g  th e  f i r s t  b a r ,  m ain them e, m ost s i g n i f i c a n t  o r  

d i f f i c u l t  p a ssa g e  r e a l l y  sum up a l l  th e  in fo rm a tio n  g iv e n . One re s p o n d e r  

added t h a t  c a r e  m ust b e  ta k e n  to  e n su re  t h a t  n e rv o u s  t e n s io n  d oes  n o t  make any 

"m en ta l"  p la y in g  to o  f a s t ,  and  a n o th e r  s t a t e d  t h a t  th e  " r e h e a r s a l"  o c c u rre d  

when c o n d u c tin g  b u t  n o t  when p la y in g .

I n  t r e a t i s e s  on c o n d u c tin g  th e  to p ic  h as  been  r a i s e d ,  p a r t i c u l a r l y  i n  

c o n n e c tio n  w ith  th e  p r e p a ra to ry  movements o f th e  b a to n ,  b u t th e  w r i t e r  h a s  

found  l i t t l e  in fo rm a tio n  i n  th e  l i t e r a t u r e  g e n e r a l ly  ab o u t w hat c o u ld  be  an  

im p o r ta n t f a c t o r  i n  s u c c e s s f u l  tempo i n i t i a t i o n .

(g ) S h o rt and Long-Term Tempo Memory

As Q u e s tio n  1 4 , i n  a d d i t io n  t o  Q u es tio n s  1 2 , 13 and  1 5 , a l s o  h a s  

im p l ic a t io n s  f o r  Tempo Memory, th e  r e le v a n t  answ ers and v iew s g iv e n  u n d e r 

th e s e  numbers w i l l  b e  conb in ed  in  t h i s  s e c t io n .  The v e ry  c lo s e ly  r e l a t e d  

t o p i c s  m e n tio n e d , a l l  in v o lv in g  Tempo Memory, in c lu d e d  a b s o lu te  tempo s e n se  

and t r a i n i n g ,  a im in g  f o r  a  g iv e n  MM o r  p re v io u s  tenipo, a t te m p t in g  to  r e p e a t  

a  tempo and s h o r t  and  lo n g - te rm  c o n sc io u s  o r  u n c o n sc io u s  tempo c o n s is te n c y  i n



121

any g iv e n  m u sic . The w r i t e r  w ould a l s o  p o in t  ou t t h a t  Tempo Memory, by 

d e f i n i t i o n ,  i s  c lo s e ly  r e l a t e d  t o  P r e f e r e n c e ,  and i n  t h i s  c o n n e c tio n  i t  i s  

s i g n i f i c a n t  t h a t  re s p o n d e rs  u s u a l ly  a t t r i b u t e d  even unco n sc io u s tempo con

s i s t e n c y  to  memory r a t h e r  th a n  p r e f e r e n c e .  As f a r  as p o s s i b le ,  th e  w r i t e r  

h a s  en su red  t h a t  th e  e v id en ce  in  t h i s  s e c t io n  co n ce rn s  th e  a c c u ra c y  o f  r e c a l l  

o f  tem pi s u b je c t iv e ly  th e  sam e, and  n o t th e  c o n sc io u s  change o f  p r e f e r r e d  

sp e e d s .

A lthough  most re s p o n d e rs  answ ered  YES i n  Q u es tio n s  12 sind 13 v e ry  few , 

a p a r t  f r o n  th o s e  co n ce rn ed  w ith  m arch in g  b ands o r  r e c o rd in g ,  gave any o b je c t iv e  

e v id e n c e  o f  s h o r t  o r  lo n g - te rm  tempo memory. The s u b je c t iv e  d e g re e  o f  

a c c u ra c y  in c lu d e d  e x p re s s io n s  such  a s  "e x tre m e ly  a c c u r a te ly " ,  " f a i r l y  a c c u ra te ly "  

and  " n e a r  enough". One m u sic ian  s t a t e d  t h a t  he  was c o r r e c t  n in e ty  p e r  c e n t 

o f  th e  tim e and a lw ays knew when he was w rong. Some a t t r i b u t e d  any in a c c u ra c y  

t o  in e x p e r ie n c e ,  one m u s ic ia n  r e l a t e d  a l l  tem pi to  th e  d u r a t io n  o f  one second  

and  a n o th e r  "h e ld "  two s ta n d a rd  tu n e s  i n  h i s  mind a s  r e f e r e n c e  te m p i. Only 

one re sp o n d e r  m en tioned  an a b s o lu te  tempo s e n s e ,  and added t h a t  few m u s ic ia n s  

p o s se s se d  i t .

The more o b je c t iv e  ev id en ce  i s  c l e a r l y  o f  g r e a t e r  u s e .  One b an d m aste r 

fo u n d  h i s  p e rfo rm an ces  changed v e ry  l i t t l e  i n  t o t a l  d u r a t io n  over an  e ig h t  week 

p erfo rm an ce  r u n ,  and th e  m i l i t a r y  b an d m aste rs  g e n e r a l ly ,  q u o tin g  th e  v a r io u s  

MM num bers f o r  th e  d i f f e r e n t  r e g im e n ta l  m a rc h es , c e r t a in l y  b e l ie v e d  th e y  w ere 

a c c u ra te  and th e  w r i t e r  m ust assume th e y  had t o  make f r e q u e n t  o b je c t iv e  checks 

on t h e i r  t e n p i .  However, th e  m ost s i g n i f i c a n t  and a c c u ra te  in fo rm a tio n  came

from  th o se  a c t iv e  a s  p ro d u c e rs  o r  p e rfo rm e rs  i n  th e  r e c o rd in g  o r  b r o a d c a s t in g

s tu d io .  Culshaw made th e  fo llo w in g  o b s e r v a t io n : -

'U n d er r e c o rd in g  c o n d i t io n s  th e  m a jo r i ty  o f  co n d u c to rs  can  r e a l l  
tem p i w ith  g r e a t  p r e c i s io n  even  a f t e r  a  gap o f  some d ays (m ost 
o p e r a s , f o r  exam ple , a r e  re c o rd e d  o u t o f  sequence) . T here  a re
some c a s e s  w here a  gap o f  s e v e r a l  m onths h as  s e p a ra te d  one b a r  from
a n o th e r .  *I u sed  to  rem ind  m y se lf  o f  th e  e a r l i e r  tempo i n  c a se  th e  
new one tu rn e d  ou t to  b e  d i f f e r e n t  ( i n  w hich c a se  th e  ta p e s  w ould 
n o t o f  c o u rse  have  s p l ic e d  t o g e t h e r ) . I t  was o n ly  v e ry  o c c a s io n a l ly  
t h a t  e i t h e r  ( i )  th e  c o n d u c to r  h im s e lf  w anted to  h e a r  w hat he  had  
p re v io u s ly  r e c o rd e d ,  o r  ( i i )  t h a t  I  had to  t e l l  him  t h a t  h i s  new 
tempo w ould  n o t m atch . '
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S a l t e r ,  when co n d u c tin g  f o r  f i l m s ,  found  he was a b le  t o  tim e  seq u en ce s  

t o  w i th in  one second o v e r , s a y , f o u r  m in u te s ,  n e v e r  b e in g  more th a n  th r e e  

seco n d s  o u t .  I n  h i s  r o le  a s  a  r a d io  p ro d u c e r  how ever he d id  n o t a lw ays m eet 

th e  same c o n s is te n c y  : -

' I  have o f te n  n o te d  how even  e x p e r ie n c e d  a r t i s t s  seem to  f i n d  
d i f f i c u l t y  in  su p p ly in g  a c c u ra te  t im in g s  f o r  th e  w orks th e y  
p e rfo rm ; y e t  f o r  th e  m ost p a r t  th e y  a r e  c o n s i s t e n t  a s  betv /een  
s tu d io  r e h e a r s a l  aond p e rfo rm an ce ; i.e, i n  th e  same c o n d i t io n s  th e y  
do n o t v a ry  much (e x c e p t f o r  c e r t a i n  u n p r e d ic ta b le  a r t i s t s  whose 
m inds have n o t been  f u l l y  made up o r  who b e l ie v e  in  rem a in in g  
t o t a l l y  f l e x i b l e  in  t h e i r  r e a c t i o n  t o  th e  c irc u m s ta n c e s  o f  th e  
mcanent). The p re se n c e  o f  an  a u d ie n c e  a t  th e  perfo rm ance how ever 
b r in g s  ab o u t a  change i n  a c o u s t i c s  t o  w hich  th e y  may r e a c t .

As a  re c o rd  c r i t i c  one i s  f r e q u e n t ly  s t r u c k  by a p p a re n t 
i n s t a b i l i t i e s  o f tempo a r i s i n g  from  th e  s p l i c in g  o f  d i f f e r e n t  
" ta k e s "  a t  m a rg in a lly  d i f f e r e n t  sp e e d s  -  w hich  p o in t s  to  some 
la c k  o f  c o n t r o l ,  n o t on ly  by th e  p la y e r s  b u t  by th e  r e c o rd in g  
s u p e r v is o r .  '

M yers, a n o th e r  re c o rd in g  p ro d u c e r ,  a l s o  n o te d  how d i f f i c u l t  i t  w as , when 

r e r e c o r d in g  p a r t s  o f  a  movement, to  m atch th e  tempo betw een  d i f f e r e n t  " t a k e s " , 

and t h i s  s u p p o r ts  th e  view  o f  a n o th e r  re s p o n d e r  viio rem arked  t h a t  a b s o lu te ly  

i d e n t i c a l  te m p i a re  r a r e .

Q u e s tio n  15 d e a l t  s p e c i f i c a l l y  w ith  th e  p o s s i b i l i t y  o f  s u b je c t iv e ly  

i d e n t i c a l  sp eed s  chang ing  in  l a t e r  y e a r s .  The c a s e  o f  S tra v in s k y  was m en tio n ed  

who b e l ie v e d  th a t  h i s  perfo rm ances o f  h i s  own m usic  had  rem ained  unchanged i n  

tempo o v er t h e  y e a r s .  They w ere in  f a c t  shown to  be s lo w e r i n  h i s  o ld  a g e .

The q u e s t io n  o f  tempo t r a i n i n g  a ro s e  i n  c o n n e c tio n  w ith  th e  m i l i t a r y  b an d 

m a s te r  9 . S e v e ra l  u sed  te rra s  l i k e  th e  " in g r a in in g "  o f  t h e i r  p a r t i c u l a r  

r e g im e n ta l  tenç)i o v e r th e  y e a r s ,  and a l l  im p lie d  t h a t  th e y  had  to  l e  a m  them .

One c o n d u c to r  who changed re g im e n ts  from  th e  c a v a lry  to  th e  in f a n t r y  r e t a i n e d  

th e  p re v io u s ly  " in g ra in e d "  c a v a lry  m arch tempo o f  MIvI 116 i n  h i s  c o n c e r t  

p e rfo rm a n ces  even  a f t e r  he had l e a m t  th e  new i n f a n t r y  m arch tempo o f  MM 120 

f o r  p a ra d e  p u rp o s e s .

(h ) Tempo S te a d in e s s

T h is  r e f e r s  to  i n t e r n a l  a cc u racy  o f  tempo d u r in g  th e  p erfo rm ance  o f  a n  

e s s e n t i a l l y  s te a d y  sp e e d . The q u e s t io n  was n o t  in c lu d e d  i n  th e  q u e s t io n n a i r e
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a s  any answ ers w ould have b een  p u re ly  s u b je c t iv e ,  e x c e p t in  th e  u n l ik e ly  ev en t 

o f  a  kym ographic o r  o th e rw ise  re c o rd e d  a n a ly s i s  b e in g  a v a i l a b l e .  The m a tte r  

w i l l  be r a i s e d  a g a in  l a t e r  a s  th e  w r i t e r ' s  t im in g  p ro ced u re  assum es a  s te a d y  

b e a t  i n  a l l  p e rfo rm a n c e s . However, j u s t  one re s p o n d e r ,  W il lc o c k s ,  m en tio n in g  

th e  to p ic  i n  c o n n e c tio n  w ith  a n o th e r  q u e s t io n ,  b e l ie v e d  a  s l i g h t  a c c e le r a t io n  

was n e c e s sa ry  i n  a l l  " s t r i c t "  m u sic ,

Meuraann (l894-) su g g e s te d  th a t  a  m u s ic ian  co u ld  have an  a u to m a tic  s te a d y  

tempo c o n t r o l ,  th u s  e n a b lin g  him to  c o n c e n tra te  on i n t e r p r e t a t i o n .  I n  th e  

ex p erim en t o f  S e a rs  ( l9 0 2 )  p r e v io u s ly  d e s c r ib e d ,  he  found t h a t  th e  kymograph 

re c o rd in g s  o f  th e  p e rfo rm a n ces  r e v e a le d  n o t on ly  t h a t  th e  r e l a t i v e  l e n g th  o f  th e  

n o te s  w ere n o t  e x a c t ly  i n  a c c o rd  w ith  th e  n o ta t io n ,  b u t t h a t  th e  d u r a t io n  

d i f f e r e n c e  betw een  s u c c e s s iv e  m easures was f r e q u e n t ly  lo n g e r  th a n  200 m secs.

( i )  In te r-M o v e m e n t/S e c tio n  Tempo R e la t io n s h ip s

W hile n o t  n e c e s s a r i ly  d i r e c t l y  r e l a t e d  to  th e  i n i t i a t i o n  o f  th e  open ing  

tempo o f  a  w o rk , th e  w r i t e r  was i n t e r e s t e d  to  see  i f  th e r e  was £uiy s u p p o r t f o r  

th e  id e a  su g g e s te d  i n  Q u e s tio n  l 6 .  However, a l l  e x c e p t f o u r  r e s p o n d e rs  

j r .i iic a te d  NO i n  t h i s  s e c t io n .  Some i d e n t i f i e d  p ie c e s  w here th e  p r o p o r t io n a l  

r e la t io n s h ip  o f  tem p i was a sk ed  f o r  by th e  ccxnposer, o r  m igh t be  u s e f u l ,  b u t th e  

genera l, con&ensus was c e r t a i n l y  a g a in s t  any c o n sc io u s  o r  g e n e ra l  a p p l i c a t io n  o f  

m a th e m a tic a l r e l a t i o n s h i p s  betw een  te m p i. N e v e r th e le s s ,  C u r r i e ,  c o n d u c to r  o f  

th e  S c o t t i s h  N a tio n a l  C h o ru s , and th e  w r i t e r ' s  f i r s t  s u p e r v is o r ,  c e r t a i n l y  

su p p o rte d  th e  v iew  t h a t  i n  s e c t i o n a l  w orks su ch  a s  a  M ozart O p era , th e  speed s  

c o u ld  be r e l a t e d  w i th in  a  k in d  o f  "tempo t o n a l i t y " ,  w ith  th e  f i n a l  tempo b e in g  

a  s a t i s f y i n g  " r e c a p i tu l a t i o n "  o f  an  e a r l i e r  sp e e d . I n  th e  M a rr ia g e  o f  F ig a ro  

f o r  exam ple, he  s u g g e s ts  one b a s ic  sp e e d , th ro u g h  i t s  m u l t ip le s  and s u b d iv is io n ,  

CEin be a d ap ted  t o  a l l  th e  ch an g in g  tem pi and th a t  th e  f i n a l  tem po sh o u ld  m atch 

th e  speed  o f  th e  o v e r tu r e .  A p art from  e a r ly  p r o p o r t io n a l  s y s te m s , how ever, i t  

may be q u e s tio n e d  w h e th e r  a  com poser e v e r  c o n s c io u s ly  p la n s  t h i s  p o s s i b i l i t y ,  

and w hether th e  s e l e c t i o n  o f  r e l a t e d  tem pi i n  any su ch  c a s e s  i s  o b l i g a to r y .
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( j )  Longer-Term  D u ra tio n  C o n tro l

O pin ion  was e q u a l ly  d iv id e d  i n  Q u e s tio n  17 betw een th o s e  who answ ered  YES, 

NO and DON'T KNĈ Y, and th e  o n ly  comments added w ere " o f  c o u rse"  and "n o t 

im p o r ta n t" ,

Some view s and i n d i r e c t  e v id en ce  s u g g e s t in g  th a t  th e  u n co n sc io u s  r e a c h in g  

f o r  s h o r t  and lo n g - te rm  m u s ic a l " g o a ls "  may c o n t ro l  b e a t  s p e e d , o r  t h a t  th e  

t o t a l  le n g th  o f  a  work o r  even th e  c o n c e r t  may a f f e c t  a p e r f o r m e r 's  tem pi come 

from  a  number o f  s o u rc e s ,  Tem perley ( l9 6 6 )  commented on S i r  G eorge S m a r t 's  

c o l l e c t io n  o f  programmes in  th e  B r i t i s h  Museum g iv in g  th e  t im in g s  o f  some 140 

perfo rm an ces betw een 1819 and  1843 , p e rh a p s  th e  f i r s t  o b je c t iv e  e v id e n c e  o f  

e a r ly  n in e te e n th  c e n tu ry  p e rfo rm in g  s p e e d s . In  n e a r ly  e v e ry  c a se  Sm art tim ed  

th e  d u r a t io n  o f  th e  w hole w ork , p resu m ab ly  in c lu d in g  th e  v a r i a b l e  i n t e r 

movement g ap s ; Tem perley i n c i d e n t a l l y  commenting th a t  S m a r t 's  tem pi w ere n o t 

c o n s i s t e n t ly  f a s t e r  o r  s lo w er th a n  th o s e  a c c e p ta b le  to d a y . More p a r t i c u l a r l y ,  

th e  fo llo w in g  tim in g s  i n  m in u tes  o f  p e rfo rm a n ces  o f  th e  same work show a  

s u r p r i s in g  c o n s is te n c y : -

H a n d e l 's  M essiah I

P a r t s

I I I I I Whole

1819 81 75 43 199

1822 82 76 50 208

1824 85 78 41 204

1831 83 76 40 199

1835 81 72 - -

P a r t  I

H aydn 's  C re a t io n  1819 50

1822 50

The above i s  even  more s u r p r i s in g  when one c o n s id e r s  t h a t  c u t s  o r  e n c o re s  

may w e ll  have b een  a  f e a tu r e  o f  th e s e  p e rfo rm a n c e s . C u rr ie  h a s  a l s o  tim ed  

s u c c e s s iv e  an n u a l p e rfo rm a n ces  o f  H a n d e l 's  M essiah , f in d in g  an  even  g r e a t e r
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t o t a l  d u r a t io n  c o n s is te n c y  th a n  in  th e  Sm art p e rfo rm a n c e s . He n o te d  th a t  

t h i s  d u r a t io n  te n d ed  to  rem ain  th e  same even  when th e r e  was c o n s id e ra b le  

v a r i a t i o n  i n  th e  e x tra -m u s ic a l  e v e n ts  w i th in  th e  work su c h  a s  a p p lau se  and 

i n t e r v a l s .  C u r r ie  a l s o  rem arked t h a t  Ormandy was a b le  to  " s t a r t "  an im ag in a ry  

p erfo rm an ce  o f  a  B eethoven symphony w h ile  engaged in  an e n t i r e l y  d i f f e r e n t  

a c t i v i t y  su ch  a s  c o n v e r s a t io n ,  and a t  th e  a p p r o p r ia te  moment in d i c a te  when th e  

p erfo rm ance  had  ended . A su b seq u en t com parison  o f  t h i s  d u r a t io n  w ith  h i s  

a c t u a l  p e rfo rm a n ces  showed a  rem a rk ab le  a c c u ra c y . P e rh ap s  th e  commonly 

e x p e r ie n c e d  a b i l i t y  o f  b e in g  a b le  to  wake up a t  a  p re d e te rm in e d  tim e i s  a n o th e r  

a s p e c t  o f  t h i s  same lo n g - te rm  d u r a t io n  c o n t r o l .  B ünning  ( 1967) ,  i n  t h i s  

c o n n e c tio n , a l s o  r e f e r r e d  to  th e  phenomenon i n  w hich a  h y p n o t is t  can  c a u se  a  

s u b je c t  t o  wake up o r  perfo rm  an  a c t io n  a t  a  c e r t a i n  tim e w ith  g r e a t  a c c u ra c y .

F i n a l l y ,  B o u lt ( 1963) drew a t t e n t i o n  to  th e  "tem po" o f  th e  c o n c e r t  a s  a  

w h o le , i n  p a r t i c u l a r  to  th e  l i n k  betw een  movements even  when m u s ic a lly  i t  i s  

in d i  s c e m i b l e .

(k ) Ensem ble Tempi

A lth o u g h  Q u e s tio n s  I 8 and 19 w ere  p a r t i c u l a r l y  d i r e c te d  a t  q u a r te t  and 

ensem ble l e a d e r s ,  co n d u c to rs  o f  o r c h e s t r a s  and  c h o i r s  a l s o  s h a re  th e  p rob lem  

o f  r e c o n c i l i n g  any d i f f e r e n t  in d iv id u a l  tempo p re f e r e n c e s .  V eiy  l i t t l e  

in fo rm a tio n  was in  f a c t  e l i c i t e d .  Humphris rem arked  t h a t  tem p i w ere o n ly  

a r r iv e d  a t  a f t e r  much t r i a l  and e r r o r ,  and o f te n  h e a te d  d i s c u s s io n ,  w h ile  D i lk e s  

e x p re s se d  amazement a t  th e  u n an im ity  o f  tem p i i n  a  p r o f e s s io n a l  o r c h e s t r a .

D e s p i te  th e  d eg ree  o f  c o n t r a d ic t io n  r e g a rd in g  many a s p e c ts  o f  tempo shown 

even  by e x p e r ie n c e d  p r o f e s s io n a l  m u s ic ia n s ,  th e  g e n e ra l  co n sen su s  o f  v iew s 

e x p re s s e d  b o th  i n  th e  q u e s t io n n a ir e  r e p l i e s  and  e lsew h ere  g iv e s  su p p o r t f o r  

th e  a l le g e d  p o te n cy  o f  maiy o f  th e  p o s s ib le  te n q p o -a ffe c tin g  f a c t o r s  d e t a i l e d  

i n  C h a p te r  3» The g r e a t  m a jo r i ty  o f  m u s ic ia n s  frcan a l l  ag es  have a l s o  a g re e d
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t h a t  tempo i s  a  v i t a l  and  p o s s ib ly  a ls o  a  n y s te r io u s  and com plex f a c t o r  i n  

m u s ic a l p e rfo rm a n ce . T here  h a s  however been  a  s u r p r i s in g  and  a lm o s t t o t a l  

ab sen ce  o f  any r e f e r e n c e s  to  th e  p o s s i b i l i t y  o f  p sy c h o p h y s ic a l and  p h y s io lo g ic a l  

f a c t o r s  b e in g  in v o lv e d  i n  tem po. N e v e r th e le s s ,  th e s e  a s p e c t s  o f  te m p i, 

a l th o u g h  p ro b a b ly  fu n d a m e n ta l, can  p la y  no m ajo r p a r t  in  th e  fo llo w in g  

e x p e r im e n ta l s e c t i o n ,  b e in g  f a r  beyond b o th  th e  scope o f  th e  s tu d y  and  c e r t a in l y  

th e  c an p e ten ce  o f  th e  w r i t e r .  The concern  o f  P a n t B m ust b e  w ith  w hat a c tu a l ly  

happens in  th e  g iv e n  p e rfo rm in g  s i t u a t i o n s .  U n fo r tu n a te ly ,  th e  d i f f e r e n t  

M u s ic a l ,  P e rfo rm in g  and o th e r  f a c t o r s  l i s t e d  in  C h ap te r 3 t h a t  c o n t r ib u te  to  

£iny t o t a l  s i t u a t i o n  have a l s o  b een  shown to  be  to o  num erous and  c o n p le x  f o r  

one s tu d y . I t  was t h e r e f o r e  d e c id e d  to  i n v e s t ig a t e  i n d iv id u a l  and  g e n e ra l  

p r e f e r e n c e  and  tempo b e h a v io u r  u s in g  a  sm a ll s e l e c t i o n  o f  th e s e  f a c t o r s .

The i n i t i a l  p o s s i b i l i t i e s  w ere so  v a s t  th a t  th e  w r i t e r  f i r s t  co n d u c ted  a  s e r i e s  

o f  P i l o t  E x p e rim e n ts . As a  r e s u l t  o f  th e  open-m inded in s p e c t io n  o f  tem pi in  

th e  r e p e a te d  p erfo rm an ces  o f  seme e a s i l y  c o n tr iv e d  m u s ic a l s i t u a t i o n s  i t  was 

hoped  to  make a  more r a t i o n a l  s e l e c t i o n  o f  th e  f a c t o r s  and  a r e a s  to  s tu d y  in  

th e  M ain E x p e rim e n ta l Programm e. I t  wais a l s o  hoped to  o b ta in  p re l im in a ry  

s u p p o r t f o r  th e  h y p o th e s is  and v a lu a b le  e x p e r ie n c e  i n  e x p e r im e n ta l d e s ig n ,  

s e t t i n g  u p , a d m in is t r a t io n  and d a ta  p r e s e n ta t io n .
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C H A P T E R  S I X  

The P i l o t  E x p erim en ts

G e n e ra l Aim

To in v e s t ig a t e  in d iv id u a l  o r  g e n e ra l  tempo c h a r a c t e r i s t i c s  in  g iv e n  

s im p le  m u s ic a l s i t u a t i o n s ,  u s in g  th e  p e rfo rm in g  m ethods o f  s in g in g  " la h "  o r  

w ords and c o n d u c tin g .

S u b je c ts  and  G en era l P rocedu re

T w enty-one s u b je c t s  i n  a l l  w ere em ployed; n in e te e n  fem ale  c o l le g e  m usic 

s tu d e n t s ,  th e  m ale c o l le g e  t u t o r  acco m p an ist (BB) and  th e  w r i t e r  (PB) ,

E x p erim en ts  P^ t o  P^ w ere co n d u c ted  i n  th e  same sm a ll c o l le g e  p r a c t i c e  

room w ith  e a c h  S s ta n d in g .  I n  Py th e  w r i t e r  perfo rm ed  in  h i s  lo u n g e , s ta n d in g  

by  th e  p ia n o . No m usic was p ro v id e d ,  and b e fo r e  th e  f i r s t  s e s s io n  th e  w r i t e r  

co n firm ed  t h a t  each  S co u ld  p e rfo rm  th e  r e l e v a n t  m usic f l u e n t l y  and w ith o u t 

s t r a i n  in  th e  g iv e n  k ey . The s tu d e n ts  w ere n o t  t o l d  th e  g e n e ra l  aim s o f  th e  

e x p e rim e n ts  an d  on ly  th e  w r i t e r  h e a rd  th e  p e rfo rm a n ces  o f  any o th e r  s u b je c t .

The ex p e rim e n ts  took  p la c e  o v e r f i v e  m on ths, and  on th e  r a r e  o c c a s io n s  when a  

S o th e r  th a n  th e  w r i t e r  p erfo rm ed  i n  two s e s s io n s  on th e  same day th e y  w ere a t  

l e a s t  two h o u rs  a p a r t .

T im ing  and D a ta  R ecord ing

The same s to p w a tc h , c a l i b r a t e d  i n  l / l O  seco n d s  was o p e ra te d  and re a d  by 

th e  w r i t e r  f o r  a l l  S s ; i t  b e in g  h e ld  in  h i s  r i g h t  hand even  when p e rfo rm in g  

h im s e lf  and  c o n d u c tin g  w ith  t h a t  h an d . The t o t a l  d u r a t io n  f o r  tw e n ty - f iv e

b e a t s  was e n te r e d  on th e  s ta n d a rd  form  d e s ig n e d  f o r  th e s e  and  a l l  su b seq u en t 

e x p e rim e n ts  im m ed ia te ly  a f t e r  e ach  s in g le  p e rfo rm a n c e , r e a d in g  up to  th e  h ig h e r  

c a l i b r a t i o n  w here  n e c e s s a ry . The sw itc h in g -o n  p o in t  was n e v e r  a t  th e  v e ry  

b e g in n in g , so  any e r r a t i c  open ing  tempo had tim e  t o  s e t t l e  down b e fo re  tim in g  

com nenced; th e  tim in g  method assum ing  th e  tempo t o  be s te a d y  ov er th e  d u r a t io n  

c o n c e rn e d . When r e q u i r e d ,  th e  d u r a t io n  f o r  tw e n ty - f iv e  h e a r t  p u ls e s  was ta k e n  

im m ed ia te ly  a f t e r  th e  m u s ic a l p e rfo rm a n ce . A ll  o th e r  Ss to o k  t h e i r  own p u ls e .
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v e r b a l ly  in d i c a t in g  th e  r a t e  t o  th e  w r i t e r .  Ary i r r e g u l a r  p u ls e s  w ere n o te d  

as  such  a c c o rd in g  t o  th e  w r i t e r ' s  s u b je c t iv e  a s se s sm e n t. S s w ere  a sk e d  to  

c l a s s i f y  t h e i r  "mood" a c c o rd in g  to  one o f  th e  fo llo w in g  th r e e  c a t e g o r ie s  : -  

h a p p y /e x h i la r a te d ,  c o n te n t/re le ix e d  and s a d / t e n s e .

S c a le  I n t e r v a l

A s in g le  b e a t  d u r a t io n  o f  20 m secs was a r b i t r a r i l y  ch o sen  a s  th e  

D u ra tio n  S c a le  I n t e r v a l ,  and th e  raw tim in g  d a ta  w ere su b se q u e n tly  tra n s fo rm e d  

in t o  s in g le  m u s ic a l b e a t  o r  h e a r t  p u ls e  d u r a t io n s ,  u s in g  th e  fo llo w in g  s c a le  

o f  e q u iv a le n c e , shown h e re  w ith  th e  c o rre sp o n d in g  metronome v a lu e s

D u ra tio n s MM D u ra tio n s MM

25 B ea ts S in g le  B ea t 25 B e a ts S in g le  B ea t
(seco n d s) (m secs) (seco n d s) (m secs)

6 .2 - 6 .6 240-260 1 9 . 2 - 1 9 .6 760-780
6 .7 - 7.1 260-280

" lo o
1 9 . 7- 20.1 780-800

7 .2 - 7 .6 280-300 2 0 .2 -2 0 .6 800-820
7 .7 - 8.1 300-320 2 0 . 7- 21.1 820-840
8 .2 - 8 .6 320-340 2 1 .2 -2 1 .6 840-860
8 .7 - 9.1 340-360 21 . 7 - 22.1 860-880
9 .2 - 9 .6 360-380

i T o
2 2 .2 -2 2 .6 880-900

9 .7 - 0.1 . 380-400 2 2 . 7 - 23.1 900-920
1 0 .2 - 0 .6 4 00 .420 2 3 . 2- 23 .6 920-940
1 0 .7 - 1.1 420-440 2 3 . 7- 24.1 940-960
1 1 .2 - 1 .6 440-460 2 4 . 2- 2 4 .6 960-980
1 1 .7 — 2.1 4 6 0 4 8 0

i l o
2 4 . 7- 25.1 980-1000

1 2 .2 - 2 .6 480-500 2 5 . 2 - 2 5 .6 1000-1020
1 2 .7 - 3.1 500-520 2 5 . 7- 26.1 1020- 1040
1 3 .2 - 3 .6 520-540 2 6 . 2- 26 .6 1040-1060
1 3 .7 - 4.1 540-560 2 6 . 7 - 27.1 1060-1080
1 4 . 2- 4 .6 560-580 2 7 . 2- 27 .6 1080-1100
14 ' 7—3-1 580-600 1 0 0 2 7 . 7- 28.1 1100-1120
1 5 .2 - 5 .6 600-620 2 8 .2 -2 8 .6 1120-1140
1 5 .7 - 6.1 620-640 2 8 .7 -2 9 .1 1140-1160
1 6 a 2 —6 ,6 64O-66O___ -  9 0 2 9 . 2- 29 .6 1160-1180
1 6 .7 - 7.1 66O—680 2 9 . 7- 30.1 1180-1200
1 7 -2 - 7 .6 680-700 3 0 . 2- 3 0 .6 1200-1220
1 7 .7 - 8,1 700-720 3 0 . 7- 31.1 1220-1240
1 8 .2 8 ,6 720-740 3 1 . 2- 3 1 .6 1240-1260
1 8 .7 - 9.1 740-760 'S 'O 3 1 . 7- 32.1 1260-1280

~ i s

no
61

b o

S 'S "

T o

E x p e rim en ta l T erns  

A ttem pt

A s in g le  perfo rm an ce  o f  th e  m usic  p ro v id e d .
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Sequence

An im m édiate s u c c e s s io n  o f  d i f f e r e n t  tem pi (u s u a l ly  slow  to  f a s t ) , o r  o f  

s u b je c t iv e ly  s im i la r  te m p i.

S e s s io n

An e x p e rim e n ta l t r i a l  a t  w hich  one a t te m p t ,  sequence o r  o th e r  p ro ced u re  

ta k e s  p la c e .

" P re fe re n c e "

A n o n -r ig o ro u s  and u n d e fin e d  u se  o f  b o th  t h i s  te rm  and "saime speed" w i l l  

b e  made in  th e  P i l o t  E x p e rim en ts . They w i l l ,  how ever, be  g iv e n  p r e c i s e  

d e f i n i t i o n  f o r  th e  M ain E x p e rim e n ta l Programme.

The E xp erim en ts

P i l o t  E xperim en t P^

Aim; To in v e s t ig a t e  any in d iv id u a l  o r  g e n e ra l  tempo p re f e r e n c e s

i n  th e  g iv e n  m u s ic a l s i t u a t i o n ,  and f u r t h e r  t o  n o te  w h e th e r 

any tempo v a r i a t i o n s  a r e  a s s o c ia te d  w ith  th e  o th e r  v a r i a b le s  

re c o rd e d .

F iv e  fem ale  m usic  s tu d e n ts  (TW, BS, RB, HP, KC). Twelve 

s e s s io n s  e a c h , u s u a l ly  ab o u t one week a p a r t .

S in g  th e  fo llo w in g  Haydn melody opening  to  la h  a t  th e  most 

n a t u r a l  sp e e d .

Do n o t r a i l ,  a t  th e  en d .

S t a r t i n g  p i t c h  F g iv e n .

S u b je c t s :

I n s t r u c t i o n s :

-iL-
J  |T•y  y

a
X  I 2. ? ^  ehc.

Sbark ̂  Skop'wotcb
17 IS 19 20 %% 2? X

Sko p Stop v^bck

R ecord : D u ra tio n  o f  tw e n ty - f iv e  m usic b e a t s  and h e a r t  p u ls e s .  

D a te ,  Time o f  d a y . P re v io u s  a c t i v i t y  and Mood.
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Aim;

S u b je c t s ;

I n s t r u c t i o n s : 

R e c o rd :

Aim ;

S u b je c t s ;

I n s t r u c t i o n s

P i l o t  E xperim ent

As P ^ .

F iv e  f u r t h e r  fem ale  m usic s tu d e n ts  (EV, EÎ«I, GS, G J, BC) . 

Ten s e s s io n s  e a c h , u s u a l ly  ab o u t one week a p a r t .

As P ex ce p t no s t a r t i n g  p i t c h  g iv e n .
1

As P^ . I n  a d d i t io n  r e c o rd  a c t u a l  s t a r t i n g  p i t c h .

P i l o t  E xperim en t P ,

As P^ .

F iv e  f u r th e r  fem a le  m usic s tu d e n t s  (PN, KT, K J, PR, AB) . 

Twelve s e s s io n s  e a c h , u s u a l ly  ab o u t one week a p a r t .

S in g  th e  g iv e n  open ing  o f  "John  Brown* s  Body" w ith  w ords a t  

th e  m ost n a t u r a l  sp eed .

Do n o t r a i l ,  a t  th e  end .

S t a r t i n g  p i t c h  E g iv e n .

j  I* , j" -
J J J J

7 « h r > B f t ) v w * s b o - c |  moo Wiry In th e  C-kx..
X 1 2. ? t  etc.

R eco rd ;

Aim;

S u b je c t  :

I n s  t  r u c t io n s  ; 

R eco rd ;

As P^.

P i l o t  E xperim en t P^

As P^ .

One f u r t h e r  fem ale  m usic s tu d e n t  (C S ).

Twenty s e s s io n s ,  ab o u t two p e r  w eek.

As P j e x c e p t no s t a r t i n g  p i t c h  g iv e n .

As P^ . I n  a d d i t io n  r e c o rd  a c t u a l  s t a r t i n g  p i t c h .
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Aim:

S u b je c t s ;

I n s t r u c t io n s :

R e c o rd ;

P i l o t  E xperim ent

As P ^ . I n  a d d i t io n  to  n o te  ( a )  any e f f e c t  on tempo o f th e  

d i f f e r e n t  p e rfo rm in g  m ethods, and  (b ) th e  movements made in  

"m en ta l"  p e rfo rm an ce ,

T hree f u r t h e r  fem ale m usic s tu d e n t s  (AC, SH, JS ) th e  w r i t e r  

(PB) and BB.

S ix te e n  s e s s io n s ,  about two p e r  w eek.

P e rfo rm  th e  opening  o f  "John  B row n 's  Body" in  th e  two ways 

in d ic a te d  in  th e  fo llo w in g  s e s s io n  s c h e d u le .  I n  every  ca se  

p e rfo rm  a t  th e  most n a tu r a l  sp e e d  w ith o u t a  r a i l ,  a t  th e  e n d : -  

S e s s io n  ( l )  Lah a lo u d . S in g  w ords a lo u d

2) Lah " m e n ta lly " , S in g  w ords " m e n ta lly "

3 ) S in g  w ords a lo u d . S in g  w ords "m e n ta lly "

4 ) S in g  la h  a lo u d . S in g  l a h  "m e n ta lly "

5 ) As 1) r e v e r s e  o rd e r

6) As 2) r e v e r s e  o rd e r

7) As 3 ) r e v e r s e  o rd e r

8) As 4 ) r e v e r s e  o rd e r

9 ) - ( 16) R epeat ( l ) - ( 8 )

( i n  o rd e r  to  re c o rd  th e  "m en ta l"  p e rfo rm a n ces  th e  S ta p p e d  th e  

b e a t  w ith  a  f i n g e r . )

S t a r t i n g  p i t c h  E g iv e n  (PB and BB 8ve lo w e r ) .

As P  ̂ (w ith  th e  e x c e p tio n  o f  h e a r t  p u l s e ) . I n  a d d i t io n  

re c o rd  (a )  n a tu re  and d eg ree  o f  a ry  f u r t h e r  body movements 

made d u r in g  "m en tal"  p e rfo rm a n ce , and  (b ) th e  tempo r e l a t i o n 

s h ip  o f  b o th  perfo rm ances a t  e ac h  s e s s io n  a s  " f a s t e r  th a n " ,  

" s lo w e r th an "  o r  " s im i l a r " .

'4"Lm:

S u b je c ts :

P i l o t  Experim ent P ^

To make a  p re l im in a ry  in v e s t i g a t io n  i n t o  th e  p o s s i b i l i t y  o f  

th e r e  b e in g  a  ran g e  o f  " p r e f e r r e d "  tem pi i n  th e  g iv e n  m u s ic a l 

s i t u a t i o n .

As P ^ .

S ix te e n  s e s s io n s ,  abou t two p e r  week and  in te rm ix e d  w ith  

E xpt P ^ .
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I n s t r u c t io n s  ; A t each  s e s s io n ,  i n  im m ediate s u c c e s s io n ,  s in g  th e  g iv e n  

open ing  o f  O ffenbach* s  "Can Can" to  l a h  i n  th e  fo llo w in g  

th r e e  w a y s ;-

(1 ) At th e  s lo w e s t r e a s o n a b le  m u s ic a l sp e e d .

( 2 ) At th e  sp eed  t h a t  seems id e a l .

(3 ) As f a s t  a s  p o s s ib le  f o r  good m u sic a l e f f e c t .

Do n o t r a i l ,  a t  th e  end o f  smy p e rfo rm an ce .

At a l t e r n a t e  s e s s io n s  th e  Ss w ere a s k e d :-

(a )  to  make e x te n s iv e  co n d u c tin g  movements.

(b )  to  make no i n t e n t i o n a l  c o n d u c tin g  o r  body m ovem ents. 

S t a r t i n g  p i t c h  D g iv e n  (PB and BB 8ve lo w e r ) .

m
X I 3 4 etc

R ecord : As (w ith  th e  e x c e p tio n  o f  h e a r t  p u l s e ) .  I n  a d d i t io n ,  

r e c o rd  n a tu r e  and  ap p ro x im ate  d eg ree  o f  body movements made 

d u r in g  n o n -c o n d u c tin g  p e rfo rm a n ces .

Aim:

S u b je c t ;

I n s t r u c t io n s

P i l o t  E xperim en t P^

To i n v e s t ig a t e  (a )  th e  p o s s i b i l i t y  o f  th e r e  b e in g  a  d i s c r e t e  

s e r i e s  o f  tempo " p re fe re n c e s "  i n  any m u s ic a l s i t u a t i o n ,  and 

(b ) th e  e f f e c t  on tempo o f  change o f  m e tre .

The w r i t e r  (P B ).

Twenty s e s s io n s  f o r  eac h  p ie c e ,  many s e s s i o n s ,  i n  random 

o r d e r ,  on some d a y s .

P e rfo rm  th e  g iv e n  m usic o p e n in g s , s o f t l y  v o c a l i s in g  l a h  

th ro u g h  th e  b r e a th  w h ile  co n d u c tin g  i n  an  e x p re s s iv e  r a t h e r  

th a n  fo rm a l way w ith  th e  r i ^ t  hand . A t eac h  s e s s io n  g iv e  

a  seq u en ce  o f  p e rfo rm a n ces  o f  any one o f  th e  p ie c e s ,  a s  

fo llo w s  : -

( 1 ) A t th e  s lo w e s t r e a s o n a b le  m u s ic a l s p e e d .



134

(2 ) e t c .  A t th e  n e x t s lo w e s t speed  e t c  u n t i l  th e  f a s t e s t  

p o s s ib le  m u s ic a l sp eed  (beyond  w hich th e  m usic w ould f e e l  

one i n  a  b a r ) .

Do n o t r a i l ,  a t  th e  end o f  any p e rfo rm a n ce .

No s e s s io n  to  be commenced u n t i l  a l l  a p p a re n t t r a c e  o f  th e  

p re v io u s  ten p o  h a s  l e f t  th e  w r i t e r ' s  m ind.

Each perfo rm ance  to  b e  made a f t e r  th e  tim in g  h as  been  n o te d  

f o r  th e  p re v io u s  one (an  i n t e r v a l  o f  ab o u t 10 s e c o n d s ) .

Key chord  and s t a r t i n g  p i t c h ,  g iv e n  b e fo re  each  s in g le  

p e rfo rm a n ce , to  fo rm  th e  to n a l  b a s i s  o f  th e  " b re a th e d "  

p e rfo rm a n ces .

W&nceslcis

X I 2  ? 4  etc. 
(b) HoMcin 'S u r

\ J -J
21  2 Z 2 )  2 4  X

m ri n m  Ui
C five. V  I

m i
X * z  etc— 21 zz 25 %4 X

) (i) Here com
/ —n —

1 nobs in
r n - j  - t

/fepeah'rjcj)
1 & ■ .......  4-A ^ I 1

4 ) 8  Y -
V five 

Oih(^) Folk Sonq
X 1 2. etc— 23 24

{no  rgxl

y- J '
X

- 8   J -T
five

Minweb
X » Z etc.... 2) 24 X

a

X I Z 3 4  etc. 21 23 2 4  X
>orbo\ Xnvi 

1 Siblc
- |— 1—r 1

^ j  : 1 I ^ à  —  — C - V J —
0  ^

J . A L±1------------------------\--- 1------
1 z etc .... 2Z 23 24 X

R e c o rd :

( i n  o rd e r  to  a c h ie v e  a  m easure o f  u n ifo rm ity ,  th e  k eys  s e le c te d  

w ere a l l  sh a rp  and a l s o  k e p t each  m elody w ith in  th e  same 

ap p ro x im ate  com pass.)

D u ra tio n  o f  tw en ty  f i v e  m usic  b e a t s .
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P re s e n ta t io n  o f  R e s u lts

A lthough some s t a t i s t i c a l  p ro ced u re s  were c o n s id e re d  a p p ro p r ia te ,  as  th e  

experim en ts w ere c o m p ara tiv e ly  u n s o p h is t ic a te d  and th e  number o f  s e s s io n s  in  

each was l im i t e d ,  th e  p r in c ip le  r e l i a n c e  i s  upon g ra p h ic a l  p r e s e n ta t io n ,  

g e n e ra lly  in  th e  form  o f  h is to g ra m s . In  th e  case  o f  sequence ex p erim en ts  i t  

i s  e x c lu s iv e ly  so , as  th e  r e s u l t i n g  e x te n s iv e  m ultim odal d i s t r i b u t io n s  w ere n o t 

amenable to  co n v e n tio n a l t e s t s  f o r  s ig n i f i c a n t  p re fe re n c e  p o in ts  o r  a r e a s .

The same g ra p h ic a l fo rm at b u t w ith  a s c a le  i n t e r v a l  h a l f  a s  wide w i l l  be 

used  in  th e  Main E x p erim en ta l Programme, th u s  f a c i l i t a t i n g  a subsequen t v i s u a l  

com parison w ith  th e  P i l o t  Experim ent d a ta .  The s im u ltan eo u s  use o f  a b e a t 

d u ra t io n  and Mîvl s c a le ,  to g e th e r  w ith  I t a l i a n  tempo w ords r e l a t e s  th e  v i s u a l  

p re s e n ta t io n  to  more m u sica l te rm s. The s o -c a l le d  "norm al" tempo o f MM 80 

w i l l  be in d ic a te d  by a  re d  l i n e .  In c lu s iv e  d a te s  o f  each  ex p erim en ta l p e r io d  ore 

in c lu d e d  w ith  th e  g ra p h ic a l  m a te r i a l .

The fo llo w in g  symbols a re  c o n s i s te n t ly  u s e d :-

M u sic  T em pi D a ta .  

H e a r t Poise. D a t a :  

Starting Pi tch :

o r i e n t e  cl: f a s t e r  <—>  s lo w e r

o a Soper Irn posed dooble.
Scole IS used kro -fa.c\libake , 
comparison cu'ibVi Mosic. Tempt

O oriented: higher ^  » lowiffr

Chronolog icaL ComoVatiork*.
^rxQ bU ’n g  b o t h  c h r o r t o l o g i c o \  

t r e n d y  a n d  s t r o n g  r e l a t  icn sV ii p s
b e t w e e n  d o t a  t o  b e  o b s e r v e d
visually ]

Music Tempo twice Heart PuUo-:

Heart Pulse twice Music Tempo:

Irregular Pulse noted:

C o m b in e d  D a t a  o - t  o n e ,  tS u fc^ ect:

Combined Data of one 5ut^ect:
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S t a t i s t i c a l  T e s ts

I n  E x p ts  -P ^  th e  Spearman Rank O rd er C o r r e la t io n  ( r ^ )  was u sed  to  

e s t im a te  th e  d e g re e  o f  r e l a t i o n s h i p  betw een  M usic Tempo and H e a rt P u ls e  o r  

P i t c h .  I n  Expt P^ th e  B inom ial T e s t  o f  P r o b a b i l i ty  (p ) was a p p l ie d  t o  seme 

o f  th e  t im e -o rd e r  and  p e rfo rm in g  m ethod r e l a t i o n s h i p s . S ig n if ic a n c e  was s e t

a t  th e  5 p e r  c e n t  l e v e l .  A ll  v a lu e s  o b ta in e d  a re  appended to  th e  g r a p h ic a l  

d a t a ;  th o s e  a t  th e  5 p e r  c e n t l e v e l  o r  beyond b e in g  so  n o te d  and  commented 

on f u r t h e r  i n  th e  O b se rv a tio n s  and D is c u s s io n .

I n  o rd e r  t o  a v o id  c o n fu s io n  w ith  m u s ic a l c o n n o ta t io n s ,  th e  te rm  " o c c u rre n c e s"  

w i l l  be u sed  in s te a d  o f  f re q u e n c y , and modal and non-m odal v a lu e s  o r  a r e a s  i n  

tem p i d i s t r i b u t i o n s  w i l l  be r e f e r r e d  t o  a s  "peaks" and  " tro u g h s " .  The 

r e f e r e n c e s  to  "peaiks" and " tro u g h s"  i n  th e  t e x t  a r e  b a se d  s o le ly  on u n q u a l i f i e d  

o b s e rv a t io n a l  c r i t e r i a .  The w r i t e r  i s  a l s o  aware t h a t  th e  sm a ll num ber o f  

s e s s io n s  and e lo n g a te d  o cc u rre n c e  ( f )  s c a le  make a p p a re n t " p r e f e r e n c e s "  h ig h ly  

s u s p e c t .
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O b se rv a tio n s  and D is c u s s io n

The fo llo w in g  t e n t a t i v e  o b s e rv a tio n s  may b e  m ade, m a in ly  from  a  v i s u a l

in s p e c t io n  o f  th e  d a t a .

G enera l

1 ) T here  i s  no common o r  in d iv id u a l  p r e f e r r e d  tempo f o r  a l l  th e  m u s ic a l

s i t u a t i o n s  o r  f o r  m e lo d ies  in  th e  same m e tre ,  and  c e r t a i n l y  no e v id en ce  

o f  a  " j u s t  tempo" i n  th e  750 m secs a r e a .

2) Only i n  i s  th e r e  any s u g g e s tio n  o f  a  conraon p r e f e r r e d  tempo f o r  any

g iv e n  p ie c e  (AG, BB, PB ).

3) W ithou t p r e ju d ic in g  th e  Main Programme e x p e r im e n ta l d e f i n i t i o n  o f  th e  

te rm s "same speed" and  " p re fe re n c e "  and th e  a s s o c ia t e d  q u e s t io n  o f  f in e n e s s  

o f  d u ra t io n  i n t e r v a l  s c a le ,  i t  does a p p e a r  t h a t  many S s have a  d e g re e  o f  

"p re fe re n c e "  i n  eac h  o f  th e  m u s ic a l s i t u a t i o n s  e x p e r ie n c e d . (P^ : BS, KC,

Pg: BV, G J, P^ : EW, KJ, PR, P ^ : AC, BB, PB) , w h ile  CS in  P ^  h a s  an

o u ts ta n d in g ly  p r e c i s e  " p re fe re n c e "  w i th in  one d u r a t io n  s c a le  i n t e r v a l .

(T h is  i n t e r e s t i n g  d i s t r i b u t i o n ,  to g e th e r  w ith  i t s  c u m u la tio n  u s in g  a  f i n e r  

s c a le  i n t e r v a l ,  w i l l  be shown a g a in  in  th e  M ain E x p e rim en ts  s e c t io n  w here

a  com parison  i s  made w ith  th e  w r i t e r ' s  p e rfo rm an ce  i n  a  s im i l a r  e x p e r im e n t.)  

Many S s ,  how ever, a p p e a r  to  have no s t r o n g  " p r e f e r e n t i a l "  ten d en cy  a t  a l l .

4 )  A sm all number o f  Ss su g g e s t th e y  may have  more th a n  one d i s c r e t e  

" p re fe re n c e "  peak  -  (P^ : RP, P ^; M ,  AB, P ^: SH, J S ) .

5 ) The ta n p i  p r o f i l e s  a re  v e iy  v a r ie d ,  a l th o u g h  b o th  BS and  KC i n  P^ and PN 

and EW i n  P^ have s im i l a r  cu m u la tio n  se q u e n c e s .

6) T here a p p e a rs  some tendency  to  p e rfo ra i any " p re fe re n c e "  i n  s u c c e s s iv e  

p e rfo rm a n c e s , even  though  each  p e rfo rm an ce  was u s u a l ly  a  week a p a r t  (P^ : KC,

P ^ : M ,  AB, P ^ : C S ).

7) The f i r s t  perfo rm an ce  u s u a l ly  p ro v ed  to  b e  a t  an  ex trem e tempo w ith  th e  n e x t

one i n  th e  d i r e c t i o n  o f  ar\y u l t im a te  " p r e f e r e n c e " .  N e v e r th e le s s ,  a p a r t

from  (6 ) a b o v e , th e r e  ap p ea rs  no e v id e n c e  t h a t  t e n p i  g r a d u a l ly  s e t t l e  down 

and beccane m ore c o n s i s t e n t ly  c lo s e  to  any e v e n tu a l  " p re fe re n c e "  c e n t r e .
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In d e e d , th e  l a s t  few  p e rfo rm an ces  w ere o f te n  th e  m ost e r r a t i c  and seem to  

d isc o u ra g e  any s u g g e s tio n  t h a t  l e a r n in g  o r  tempo memory a r e  f a c t o r s  to  be  

c o n s id e re d  (P^ : KC, P^: RW, KJ and p a r t i c u l a r l y  AB) .

8) As th e r e  a p p e a rs  t o  be no r e a d i ly  o b se rv a b le  r e l a t i o n s h i p  betw een tempo 

v a r i a t i o n  and P re v io u s  A c t i v i t y ,  Mood and Time o f  D ay, th e s e  v a r i a b le s  have 

n o t been  shown in  th e  d a ta  and  w i l l  n o t be  commented on a g a in  in  th e  P i l o t  

E x p erim en ts . The f i r s t  two w ere d i f f i c u l t  to  c o n t ro l  and q u a n t i ty  and

in  r e t r o s p e c t  sh o u ld  n o t have been  in c lu d e d . However, a s  th e  l i t e r a t u r e  

g iv e s  a  d e g re e  o f  su p p o r t f o r  a  c i r c a d ia n  in f lu e n c e  on movement speed s and 

o th e r  a c t i v i t i e s ,  some a t t e n t i o n  w i l l  be  g iven  t o  t h a t  in  th e  Main Programme

E x p erim en ts  P  ̂-P ^

W ith r e g a rd  t o  th e  r e l a t i o n s h i p  betw een m usic and h e a r t  p u ls e

9) F ig s  P^ -P ^  show no c l e a r  in d i c a t i o n  o f  any g e n e ra l p o s i t i v e  o r  n e g a t iv e  

r e l a t i o n s h ip  be tw een  m usic and  h e a r t  p u ls e  in  r e s p e c t  o f  a b s o lu te  v a lu e ,  

r a t i o  o r  d i r e c t i o n .  H owever, w ith  r e g a rd  to  a  ran k  o rd e r  r e l a t i o n s h i p ,  

th e  m a g o rity  o f  S s gave p o s i t i v e  r ^  v a lu e s  ; two (P^ : RP , P^ : G j) w i th in  

th e  5 p e r  c e n t s ig n i f i c a n c e  l e v e l .

10) A c o n s is te n t  h e a r t  p u ls e  d o es  n o t ap p e a r to  be co n d u siv e  t o  a  p a r t i c u l a r l y  

c o n s i s te n t  m u s ic a l tempo c h o ic e ,  a lth o u g ji th e  S w ith  th e  most p r e c i s e  tempo 

" p re fe re n c e "  a l s o  had  th e  m ost c o n s i s te n t  p u ls e  (P ^: CS) . .

11 ) There i s  no g e n e ra l  ten d en cy  f o r  a  f a s t  o r  slow  h e a r t  p u ls e  to  be a s s o c ia te d

w ith  a  f a s t  o r  slow  m u s ic a l tem po.

12) An i r r e g u l a r  p u ls e  i s  n o t a s s o c ia te d  w ith  a  g r e a t e r  in c o n s is te n c y  o f  te m p i,

n e i th e r  i s  i t  a s s o c ia te d  w ith  th e  e x c e p tio n a l  sp eed s o f  any d i s t r i b u t i o n .

W ith r e g a rd  t o  any r e l a t i o n s h ip  between p i t c h  and tempo when a  s t a r t i n g  

p i t c h  i s  n o t im p o se d :-

13) W ith one e x c e p t io n .  F ig s  Pg and  P^ show no r e l a t i o n s h i p .  The q u i te  

rem arkab le  ra n k  o rd e r  r e l a t i o n s h i p  shown by a  s i n ^ e  S , (Pg: BC), i n  w hich

a f a s t e r  tempo i s  a s s o c ia t e d  w ith  a  lo w e r p i t c h  w i th in  th e  1 p e r  c e n t
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s ig n i f i c a n c e  l e v e l ,  i s  c o n t r a r y  t o  th e  e x p e c ta t io n  th a t  any r e l a t i o n s h i p  

w ould be  i n  th e  o p p o s ite  d i r e c t i o n .

14) The two S s who ev in ced  th e  m ost c o n s i s t e n t  s t a r t i n g  p i t c h  (P ^ : GkJ,

P ^ : CS) w ere a ls o  th e  m ost c o n s i s t e n t  i n  te m p i.

I n  m aking any com parisons be tw een  ex p e rim e n ts  th e  w r i t e r  i s  aw are t h a t  

th e  d i f f e r e n t  S s co nce rned  make any o b s e rv a t io n s  v e iy  s u s p e c t .  W ith  th e  

c o n s id e ra b le  p o s s i b i l i t y  o f  any a p p a re n t t r e n d s  b e in g  s o le ly  a  fu n c t io n  o f  th e  

d i f f e r e n t  p e r fo rm e rs ,  th e  w r i t e r  v e ry  t e n t a t i v e l y  makes th e s e  f u r t h e r  

comments

15) I t  a p p e a rs  from  P  ̂ and Pg t h a t  th e  im p o s i t io n  o r  o th e rw ise  o f  a  s t a r t i n g  

p i t c h  do es  n o t a f f e c t  tempo c o n s is te n c y .

16) The g e n e r a l ly  more p r e c i s e  p r e f e r e n c e s  i n  P^ and P ^  may be due to  th e  more 

rh y th m ic  n a tu re  o f  th e  t e s t  m usic  o r  t o  th e  s in g in g  o f  w ords in s te a d  o f  l a h .

E x p erim en t P^

I t  was n o t  th o u g h t n e c e s s a ry  t o  r e c o rd  h e a r t  r a t e  f o r  E x p ts  P^ ^ . The

w r i t e r  c o n tin u e d  h o ld in g  th e  s to p w a tc h  in  h i s  r i g h t  hand when p e rfo rm in g  h im s e l f ,  

a f t e r  f i r s t  e n s u r in g  th a t  i t s  a c c u ra c y  was n o t a f f e c t e d  by th e  m ovem ents.

17 ) An in s p e c t io n  o f  th e  t o t a l s  i n  P ig  P ^ ( b ) ,  to g e th e r  w ith  th e  a p p l i c a t io n  o f  

th e  B in o m ia l T e s t  o f  P r o b a b i l i ty  (p ) , s u g g e s t t h a t  tim e o rd e r  and o th e r  

f a c t o r s  may in f lu e n c e  te n p i  i n  s e q u e n t i a l  p e rfo rm a n c e , Namely: -

(a )  The f i r s t  o f  two s u c c e s s iv e  p e rfo rm a n ces  te n d s  t o  b e  s lo w e r .

The B in o m ia l T e s t a p p l ie d  t o  th e  com bined t o t a l  1 s t  and 2nd p e rfo rm a n ces  

shows th e  p r o b a b i l i t y  o f  th e  g iv e n  o r  more ex trem e f ig u r e s  o c c u r r in g  due 

t o  chan ce  t o  b e  P = .0 0 1 3 , w e l l  i n s id e  th e  1 p e r  c e n t  s ig n i f i c a n c e  l i m i t .  

A lth o u g h  t h i s  tim e o rd e r  e f f e c t  a p p e a rs  t o  be  th e  m ost p o te n t  f a c t o r  

a f f e c t i n g  im m ed ia te ly  s u c c e s s iv e  p e rfo rm a n c e s , i t  may b e  e l im in a te d  from  

th e  o th e r  ccxnpared t o t a l s  b e c a u se  o f  th e  com pensatory  p e rfo rm in g  sequence  

em ployed.

(b )  M en ta l p erfo rm ance  i s  more o f te n  s lo w er th a n  o v e r t  p e rfo rm a n ce .
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H ere agaiin th e  p r o b a b i l i t y  p  = ,027  o f  t h i s  b e in g  due t o  chance i s  w e ll  

w i th in  th e  5 p e r  c e n t l e v e l .

( c )  Lah te n d s  to  be  s lo w er th a n  w ords. H owever, i n  t h i s  c a s e ,  

p  i s  n o t  w i th in  th e  r e q u ir e d  s ig n i f i c a n c e  l i m i t .

18) T here  i s  some s ig n  o f  a  b ro ad  common tempo p re fe re n c e  f o r  t h i s  p ie c e .

I t  c o u ld  be a rg u e d , how ever, t h a t  c irc u m s ta n c e s  w ere fa v o u ra b le  to  

c o n s is te n c y  and  s i m i l a r i t y  in  th e  c a s e  o f  BB and th e  w r i t e r .  They silone 

among a l l  Ss knew th e  aims o f  th e  e x p e r im e n ts , and  th e r e f o r e  p o s s ib ly  

c o n s c io u s ly  o r  u n c o n sc io u s ly  a t te m p te d  to  s a t i s f y  e x p e r im e n ta l e x p e c ta t io n  

and r e p e a t  p re v io u s  te m p i. I n  a d d i t i o n ,  th e  w r i t e r  may have " l e a m t"  

any g e n e r a l ly  fa v o u re d  tempo w h ile  tim in g  th e  p e rfo rm a n ces  o f  o th e r  S s . 

N e v e r th e le s s ,  two o th e r  Ss (AC and JS) a r e  a t  l e a s t  a s  c o n s i s t e n t  and 

p r e c i s e  i n  t h e i r  " p r e f e r e n c e " .

19) No p e rfo rm in g  method can  be s a id  t o  p roduce a  g e n e r a l ly  s h a rp e r  p re fe re n c e  

p eak .

20) The p r e f e r e n c e  s h i f t s  due to  d i f f e r e n t  p e rfo rm in g  m ethods a r e  n o t 

c o n s i s t e n t  betw een S s. AC rem a in s  s te a d y  w h ile  JS and BB s h i f t  i n  

o p p o s ite  d i r e c t i o n s .

21 ) E ach s u b je c t  made in d iv id u a l ly  c o n s i s te n t  body movements th ro u g h o u t th e

c o u rse  o f  th e  e x p e rim e n t. The th r e e  s tu d e n ts  moving k n e e s ,  f e e t  and arm 

r e s p e c t i v e l y ,  to  th e  same ap p ro x im ate  e x te n t  each  tim e .

E xperim ent

The s to p w a tc h  was h e ld  in  th e  w r i t e r ' s  r i g h t  hand even  when co n d u c tin g

w ith  t h a t  h and . The l i t e r a t u r e  i n  P a r t  A g iv e s  no c l e a r  in d i c a t i o n  t h a t  th e

e x t r a  lo a d in g  w ould have a f f e c t e d  th e  tem pi i n  any w ay.

22) P ig  shows no s ig n  o f  th e  p re se n c e  o f  a  ccmmon maximum, " id e a l"  o r  

minimum tem po. The " id e a l"  tempo o f  AC c o in c id e s  w ith  th e  a b s o lu te ly  

c l e a r  " tro u g h s "  o f  BB and  PB.
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23) The in d iv id u a l  " id e a l"  tem pi a r e  c o n s i s t e n t ly  c l o s e r  to  th e  maximum s id e  

o f  each  tem pi ra n g e .

2If.) Some v e ry  s l i g h t  o v e r la p p in g  o c c u rs  betw een  some maximum emd " id e a l "

tem p i (SH, JS , BB). T here  i s  a lw ays a  c l e a r  gap betw een  th e  " id e a l "  and 

minimum te m p i, b u t t h i s  gap w ould  p resum ably  have b een  f i l l e d  i f  more th a n  

th r e e  tem pi had  been  c a l l e d  f o r  eac h  s e s s io n .

25) Some maximum and " id e a l"  tem pi a r e  e q u a l ly  p r e c i s e  i n  " p re fe re n c e "  

s u g g e s t in g  th e  p o s s i b i l i t y  o f  a  d i s c r e t e  ran g e  o f  s e v e r a l  " p r e f e r e n c e s " , 

to g e th e r  w ith  t h e i r  a s s o c ia te d  t ro u g h s ,  i n  any in d iv id u a l  p e rfo rm in g  

s i t u a t i o n .  The minimum speed s c o v e r a  v e ry  much b ro a d e r  ra n g e ,  a l th o u ^ i  

h e r e  a g a in  th e  s e p a ra te d  p eak s  i n  some o f  th e  p r o f i l e s  su g g e s t t h a t  any 

d i s c r e t e  s e r i e s  o f  p r e f e r e n t i a l  t e n ^ i  may e x te n d  a c r o s s  th e  co m ple te  

ra n g e  o f  m u s ic a lly  p o s s ib le  sp e e d s  ( p a r t i c u l a r l y  SH ).

26) A l l  th e  s e p a r a te  and combined in d iv id u a l  tem p i p r o f i l e s  a r e  d i f f e r e n t  i n  

r e s p e c t  o f  p r e c i s io n  o f  p r e f e r e n c e  and a b s o lu te  and p r o p o r t io n a l  

d e v ia t io n s  o f  th e  maximum and minimum tem p i from  th e  " id e a l " .

27) The c h ro n o lo g ic a l  sequences o f  minimum sp eed s  (n o t shown) te n d  to  g e t  

f a s t e r  f o r  each  s u b je c t .

28) As i n  E xperim ent P ^ , th e  w r i t e r  i s  c o n sc io u s  t h a t  h i s  tem pi may have been  

a f f e c t e d  by l i s t e n i n g  t o  th e  p e rfo rm an ces  o f  th e  o th e r  S s .

W ith  re g a rd  to  th e  e f f e c t s  o f  C o n d u c tin g ;-

29) C o n d u c tin g  movements do n o t a p p e a r  to  eu ffect th e  p r e c i s io n  o f  any 

p r e f e r e n c e s ,  a l t h o u ^  in  m ost c a s e s  th e  in d iv id u a l  maximum, " id e a l "  and 

minimum sp eed s s h i f t  c o n s i s t e n t ly  one way o r  th e  o th e r  a s  a  r e s u l t  o f  

them .

As th e  Ss w ere th e  same i n  and P ^, and  a  q u a d ru p le  melody was perfo rm ed

i n  each  e x p e r im e n t, th e  la h  p erfo rm an ces  o f  P ^ ,  may re a s o n a b ly  be  com pared w ith

th e  n o n -c o n d u c tin g  " id e a l"  te n p i  ( la h )  p e rfo rm a n ces  o f  P ^ .

3 0 ) The in d iv id u a l  " p re fe re n c e s "  o r  d i s t r i b u t i o n  p r o f i l e s  i n  th e s e  two 

e x p e rim e n ts  show no obv ious s i m i l a r i t i e s  o r  r e l a t i o n s h i p s .
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31 ) The body movements made when n o t c o n d u c tin g  w ere s i m i l a r  i n  each  c a s e  to  

th o s e  made in  .

E xperim ent

32 ) An in d iv id u a l  b ro a d  " p re fe re n c e "  a r e a  i n  s e v e r a l  m e tre s  can  be observ ed  

in  F ig  Py a t  a p p ro x im a te ly  500 and 800 m secs p e r  b e a t .  T here  i s  a l s o  a  

ten d en cy  tow ards a  g e n e ra l  d i s t r i b u t i o n  tro u g h  a t  a p p ro x im a te ly  450 m secs.

3 3 ) M elo d ies  w ith  th e  same tim e  s ig n a tu r e  do n o t have o u ts ta n d in g ly  s im i l a r  

d i s t r i b u t i o n  p r o f i l e s .  In d e e d , th o se  f o r  p ie c e s  (b ) and  ( f )  have more 

i n  common th a n  p ie c e s  (a )  and ( b ) , w here b o th  tim e  s ig n a tu r e  and  g e n e ra l  

p h ra s in g  a r e  a l i k e .

3 4 ) The q u e s tio n  o f  a  d i s c r e t e  s e r i e s  o f  p r e f e r e n c e s  i n  e v e ry  m u s ic a l 

s i t u a t i o n  rem a in s  u n re s o lv e d . The d i s t r i b u t i o n  p r o f i l e s  o f  p ie c e s  ( b ) ,

( c ) ,  (d ) , (e )  and  ( f )  i n  t h e i r  d i f f e r e n t  ways p o s s ib ly  su p p o r t th e  

p r o p o s i t io n .

3 5 ) Change o f  m e tre , and in d e e d  change o f  p ie c e ,  te n d  t o  change th e  

" p re fe re n c e "  p r o f i l e ,  b u t no c l e a r  p a t t e r n  em erges from  any o b s e rv a tio n  

o f  th e  d a ta .

3 6 ) T here seems no r e l a t i o n s h i p  betw een  p r o f i l e  o r  number o f  p eak s  and th e  

u s u a l  number o f  p e rfo rm a n ces  i n  a  seq u en ce . The f i r s t  and  l a s t  

p e rfo rm a n ces  f o r  e a c h  p ie c e  can  e ac h  o c c u r  o v e r  a  w ide ra n g e  o f  te m p i.

A p p ra is a l and C r i t i c i s m

I n  r e t r o s p e c t  th e s e  ex p e rim en ts  now seem r a t h e r  n a iv e  and u n c o n t ro l le d .  

The sm a ll number o f  p e rfo rm a n ces  m e r i te d  no s t a t i s t i c a l  a n a ly s i s  w i th  r e g a rd  

t o  in d iv id u a l  " p r e f e r e n c e " ,  and th e  d i f f e r e n t  s u b j e c t s ,  m usic and  p e rfo rm in g  

m ethods em ployed in  th e  P i l o t  programme a s  a  w hole p re c lu d e d  th e  p o s s i b i l i t y  

o f  m aking a iy  c o n f id e n t  a s s e r t i o n s  ab o u t tempo c h a r a c t e r i s t i c s  g e n e r a l ly .

T h e re fo re ,  a l l  th e  fo re g o in g  com m ents, b a se d  a s  th e y  a r e  m a in ly  On th e  

o b s e rv a t io n  o f  r a t h e r  m eagre  d a t a ,  a r e  o n ly  v e ry  t e n t a t i v e l y  advanced  a t  t h i s  

s t a g e .
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However, a s  one o b je c t  o f  th e  P i l o t  E xperim en ts  was to  g a in  e x p e r ie n c e  

and in s i g h t ,  o m issions and  d e f e c t s  w ere i n e v i t a b l e .  I n  t h i s  r e s p e c t  much o f  

th e  d a ta  c o n t r ib u te d  t o  th e  w r i t e r ' s  th in k in g  and su g g e s te d  p ro m is in g  

d i r e c t i o n s  and p ro c e d u re s  f o r  f u tu r e  w ork .

O ther more s p e c i f i c  c r i t i c i s m s  a l s o  come to  m ind. T ak ing  th e  h e a r t  r a t e  

a f t e r  each  p e r fo m a n c e ,  and  n o t by d i r e c t  c o u p lin g  d u r in g  i t ,  p re su p p o sed  t h a t  

i t  rem ained  s te a d y  th ro u g h  th e  s e s s i o n .  A lthough  t h i s  i s  an  i n t e r e s t i n g  a r e a ,  

i t  was d ec id ed  n o t t o  i n v e s t i g a t e  th e  e f f e c t  o f  h e a r t  p u ls e  i n  th e  M ain 

E x p e rim e n ts .

I n  P ^ , s o - c a l l e d  "m en ta l"  perfo rm an ce  was c o n t ra d ic te d  by th e  t im in g  

re q u ire m e n t o f  ta p p in g ,  and a s  a  p u re  "m en ta l"  tem po, u n tra m e lle d  by  movement 

o r  in s tru m e n ta l  f a c t o r s  can  n e v e r  b e  p ro p e r ly  m easu red , t h i s  p e rfo rm in g  mode 

w i l l  n o t be  u sed  a g a in .  A p o s s ib le  a d d i t io n a l  w eakness in  Py i s  t h a t  th e  

w r i t e r ,  knowing th e  e x p e rim e n ta l aim s and h av in g  b o th  an  u n a v o id a b le  s u b je c t iv e  

im p re s s io n  o f  p re v io u s  p e rfo rm an ces and  th e  knowledge o f  h i s  a c t u a l  t im in g s ,  

c o u ld  a tte m p t t o  r e l a t e  h i s  tem pi t o  p a t t e r n s  b e l ie v e d  to  be becom ing e s t a b l i s h e d .

The w r i t e r  rem ains  s a t i s f i e d  w ith  th e  tim in g  p ro ced u re  and w i l l  u se  th e  

same b a s ic  m ethod i n  th e  M ain Program m e, a lth o u g h  th e  u n d e s i r a b i l i t y  o f  a jy  

s u b je c t  knowing h i s  tem pi a f t e r  each  p erfo rm ance  o r  even d u r in g  th e  e x p e r im e n ta l 

p e r io d  w i l l  have to  be c o n s id e re d .  D iv id in g  th e  t o t a l  d u r a t io n  by th e  number

o f  b e a t s  g iv e s  a  more r e a l i s t i c  a sse ssm en t o f  t r u e  pace and i s  l e s s  i n h i b i t i n g

th a n  d i r e c t l y  c o u p lin g  a  perfo rm an ce  to  a  kymograph r e c o r d e r  and  m e asu rin g  

in d iv id u a l  b e a t s .  I t  a l s o  p re v e n ts  s h o r t - te r m  ru b a to  from  s u b s t a n t i a l l y  

a f f e c t i n g  th e  d a t a .  At th e  same t im e , in a c c u ra c ie s  from  w h a tev e r c a u s e ,  

w h e th e r  r e a l  tempo v a r i a t i o n  o r  tim in g  o r  re a d in g  in a c c u ra c y , a l t h o u ^  te n d in g  

t o  smooth o u t any sh a rp  p r e f e r e n c e  p e a k s , w i l l  a l s o  make th o s e  t h a t  rem a in  even  

more s i g n i f i c a n t .  The s c a le  i n t e r v a l  was r a th e r  w ide b u t  was n e c e s s i t a t e d  by 

th e  sm a ll number o f p erfo rm an ces i n  e a c h  ex p e rim en t. . A l th o u ^  u n l i k e l y ,  i t  

i s  p o s s ib le  t h a t  t h i s  i n t e r v a l  i s  w ide enough to  mask more th a n  one v e r y  f i n e

p re f e r e n c e .  I t  w i l l  t h e r e f o r e  b e  h a lv e d  i n  th e  M ain P rogram ne.
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Summary

D e s p ite  th e  sh o rtco m in g s  o f  th e s e  e x p e r im e n ts , th e r e  seems l i t t l e  

e v id e n c e  th a t  m u s ic ia n s  sh a re  a  common p r e f e r e n t i a l  tempo f o r  any g iv e n  p ie c e ,  

and  c e r t a i n l y  none f o r  any g e n e ra l tem po p re fe re n c e  o r  " j u s t  tem po", T here 

a r e  how ever scxne s u g g e s tio n s  o f  o th e r  common tempo f e a t u r e s  a s  w e ll  a s  

i n t e r e s t i n g  in d iv id u a l  c h a r a c t e r i s t i c s .  W hether th e  v a r io u s  d e g re e s  o f  

in d iv id u a l  p re fe re n c e  p re v io u s ly  commented on w ould have been  m a in ta in e d  

t h r o u ^ o u t  a  more e x te n s iv e  ex p erim en t i s  a  m a t te r  f o r  c o n je c tu r e .  T hese 

p r e f e r e n t i a l  te n d e n c ie s  ap p ea r to  change  w ith  m u s ic a l c o n te n t  b u t l e s s  so  w ith  

a  change i n  p e rfo rm in g  m ethod. P e rh a p s  t h i s  i s  n o t s u r p r i s in g  a s  th e  

p e rfo rm in g  m ethods w ere l im i te d  to  v a r i e t i e s  o f  v o c a l  p e rfo rm an ce . T here  i s  

a l s o  a  l i t t l e  encouragem ent f o r  th e  v iew  t h a t  an  in d iv id u a l  may have m o re . th an  

one " p re fe re n c e "  in  any s p e c i f i c  m u s ic a l s i t u a t i o n .

As to  th e  f a c t o r s  a f f e c t i n g  tem po , th e r e  i s  some e v id en ce  t h a t  th e  second  

o f  two im m ed ia te ly  s u c c e s s iv e  p e rfo rm a n ces  te n d s  to  be f a s t e r ,  a s  d o es  o v e r t  

s in g in g  com pared w ith  "m en ta l"  p e rfo rm a n c e . However, th e r e  ap p ea rs  t o  be no 

i n d i c a t i o n  o f  a ry  g e n e ra l  r e l a t i o n s h i p s  betw een  m u s ic a l tem p i and p u ls e  r a t e  

o r  s t a r t i n g  p i t c h .  The s t r i k i n g  c o r r e l a t i o n s  shown by a  few Ss may b e  

i n d i c a t i v e  o f  p e r s o n a l  r a t h e r  th a n  u n iv e r s a l  t r e n d s .

Much o f  th e  above i s  th e r e f o r e  i n  g e n e ra l  ag reem en t w ith  th e  l i t e r a t u r e  

and  th e  w r ite r*  s  s p e c u la t io n  and g iv e s  a t  l e a s t  t e n t a t i v e  su p p o rt f o r  th e  

w o rk in g  h y p o th e s is .
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C H A P T E R  S E V E N  

B a s is  o f  M ain E x p erim en ta l Programme

E x p e rim en ta l Terms

The p ro c e d u ra l d e f i n i t i o n s  o f  A tte m p t, Sequence and S e s s io n  w i l l  be a s  

g iv e n  f o r  th e  P i l o t  E x p e rim e n ts . S e r ie s  w i l l  r e f e r  to  th e  d i f f e r e n t  s e t s  o f  

25 S e ss io n s  n e c e s s i t a t e d  by th e  t e s t  and r e t e s t  p ro ced u re  o r  t o  com plete  

s in g le  e x p e rim e n ts . W here th e  w r i t e r  p e rfo rm ed  i n  two s e r i e s  c o n c u r r e n t ly ,  

th e  same number i s  u sed  w ith  a  d i f f e r e n t  s u f f i x .  I t  i s  now e s s e n t i a l  how ever 

t h a t  b o th  "Same Speed" and " P re fe re n c e "  be  g iv e n  f i n a l  p r e c i s e  d e f i n i t i o n s  

b e fo re  p ro c e e d in g  f u r t h e r .

E x p e rim en ta l D e f in i t io n s  o f  "Same Speed" and  " P re fe re n c e "

These te rm s a re  e x te n s iv e ly  t r e a t e d  a s  th e y  a r e  i n t e g r a l  b o th  w ith  th e  

h y p o th e s is  and any a n a ly s i s  o f  th e  r e s u l t s .

"Same Speed"

Speed i n  t h i s  c o n te x t  r e f e r s  to  th e  tempo o f  th e  b e a t  a s  d e f in e d  i n  th e  

In t r o d u c t io n .  D is t i n c t io n  must be made betw een  th r e e  d i f f e r e n t  c o n c e p ts  o f  

"Same S p eed " , nam ely : -  ( i )  A s u b je c t iv e  d e f i n i t i o n ,  ( i i )  An o b je c t iv e

s t a t i s t i c a l  d e f i n i t i o n ,  and ( i i i )  An e m p ir ic a l  d e f i n i t i o n  f o r  t h i s  e x p e r im e n ta l 

s tu d y ,  r e c o n c i l in g  ( i )  and ( i i )  w ith  th e  r a t h e r  l e s s  r ig o r o u s  demands o f  

m u s ic a l " p re fe re n c e "  o v e r a  lo n g  p e r io d  o f  tim e .

( i )  A s u b je c t iv e  "same speed" can  o n ly  b e  th e  speed  th o u g h t t o  be  th e  

same i n  an  im m ed ia te ly  s u c c e s s iv e  p e rfo rm a jice . H owever, ev en  in  im m ediate 

r e p e t i t i o n ,  th e  q u e s t io n  o f  memoiy a r i s e s ,  and f o r  i n c r e a s in g ly  lo n g e r  i n t e r v a l s  

betw een p e rfo rm a n c e s , w h e th e r  th o se  p e rfo rm a n ces  a r e  s u b je c t iv e l y  th e  same o r  

" p r e f e r e n c e s " ,  tempo memoiy w i l l  p la y  an  e v e r  in c r e a s in g  r o l e .

( i i )  As an  a b s o lu te  o b je c t iv e  "same speed" c a n  o n ly  be a c h ie v e d  by a  

m ach ine , an  a r b i t r a r y  l i m i t  f o r  human m u s ic a l p erfo rm ance  w rill a lw ays be s e t  

by th e  d u ra t io n  s c a le  i n t e r v a l  ch o sen . The s e le c te d  i n t e r v a l  d e f in in g  th e  

l i m i t s  o f  "same speed" s t a t i s t i c a l l y  m ust n o t  b e  so  b ro a d  a s  t o  make th e  te rm
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an  in d i c a t io n  o f  a  mere g e n e ra l  tempo t r e n d  m asking any more p r e c i s e  

p r e f e r e n c e s ,  o r  so  narrow  t h a t  few  o f  th e  perfo rm an ces i n  any one s e r i e s  f a l l  

w i th in  th e  same s c a le  i n t e r v a l .  I n  a d d i t io n ,  th e  accu racy  o f  th e  t im in g  

m echanism  and p ro c e d u re  a l s o  s e n s ib ly  l i m i t  th e  f in e n e s s  o f  any i n t e r v a l  s c a l e .  

The i n t e r v a l  must a l s o  be  re a s o n a b ly  c o n s i s te n t  w ith  any p sy c h o p h y s ic a l d a t a  

f o r  tempo and d u ra t io n  s e n s i t i v i t y ,  and  in  t h i s  c o n n e c tio n  th e  w r i t e r  

c o n s id e re d  u s in g  a  lo g a r i th m ic  s c a l e  i n  o rd e r  to  conform  to  th e  p o s s ib le  

Y /eber-Fechner r e l a t i o n s h i p  betw een  se n so ry  e x p e rie n c e  and m agn itude o f  s t im u lu s ,  

H owever, i t  was f i n a l l y  d e c id e d  t h a t  t h i s  was n o t p r a c t i c a b l e .  A l i n e a r  s c a le  

i s  th e r e f o r e  u s e d , i n  te rm s o f  th e  d u r a t io n  o f  one b e a t .  The s c a le  i n t e r v a l ,  

f ix e d  a t  10 m secs, r e p r e s e n t s  n o t o n ly  th e  maximum d e v ia t io n  o f  b e a t  d u r a t io n  

p o s s ib le  w i th in  s t a t i s t i c a l l y  s i m i l a r  te m p i, b u t a l s o  l i m i t s  th e  p r e c i s io n  o f  

p r e f e r e n c e  in v e s t ig a t e d .

( i i i )  The r e l a t i o n s h i p  betw een  s u b je c t iv e  and s t a t i s t i c a l  " same speed" 

was in v e s t ig a t e d  i n  a  s p e c ia l  e x p e rim en t (E xpt 1 j ) .  R e fe re n c e  t o  F ig  13 and  

th e  a s s o c ia te d  R e s u l t s  and O b se rv a tio n s  shows th a t  th e  ra n g e  o f  speed s 

s u b je c t iv e ly  th e  same i n  im m ediate  s u c c e s s io n  v a r i e s  a c c o rd in g  t o  th e  tempo 

r e p e a te d .  " F a s t"  and  " N a tu ra l"  s p e e d s ,  a l th o u g h  p h a s in g  u s u a l ly  c a u se s  them  

t o  occupy two a d ja c e n t  s c a le  i n t e r v a l s ,  a r e  each  g e n e ra l ly  c o n ta in e d  w i th in  a  

10 m secs ran g e  o f  raw  v a lu e s .  I n  th e  re le v e m t tempxD area., th e  s e le c te d  

i n t e r v a l  i s  th u s  com m ensurate b o th  w i th  th e  ran g e  o f  s u b je c t iv e ly  s im i l a r  tem pi 

and th e  g e n e r a l ly  a c c e p te d  2-3  p e r  c e n t  lim en  f o r  ten p o  s e n s i t i v i t y ,  -  th e  much 

g r e a t e r  slow  speed  v a r i a t i o n  a l s o  b e in g  in  acc o rd  w ith  th e  W eber-F echner 

r e l a t i o n s h i p .  The a p p ro p r ia te n e s s  o f  th e  s c a le  i n t e r v a l  d e f in in g  th e  ra n g e  

o f  tem pi s t a t i s t i c a l l y  th e  "same" i s .  th u s  confirm ed  b o th  e x p e r im e n ta lly  an d  

w i th  r e s p e c t  to  th e  P sy c h o p h y s ic a l L i t e r a t u r e .

F o r  p r a c t i c a l  p u rp o s e s ,  th e  above c e r t a i n l y  s u g g e s ts  t h a t  "same tempo" i n  

a n  e x p e r im e n ta l programme may be d e f in e d  a s  th o s e  sp eed s  c o n ta in e d  w i th in  any 

tw o a d ja c e n t  d u r a t io n  s c a le  i n t e r v a l s .  However, a l th o u g h  a  20 m secs i n t e r v a l
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p ro v ed  t o  r e p r e s e n t  th e  l i m i t s  o f  " N a tu ra l"  tempo "same speed" v a r i a t i o n  i n  

th e  m ost fa v o u ra b le  p e rfo rm in g  s i t u a t i o n  f o r  g e n e r a t in g  a  sequence  o f  them , i t  

was n o t n e c e s s a r i ly  ad eq u a te  f o r  " p re fe re n c e "  e x p e rim e n ts  ta k in g  many m onths 

t o  c c m p le te . I n  any c a s e ,  i n  m ost e x p e r im e n ts , th e  q u e s t io n  o f  a  s u b je c t iv e  

"same speed" was n o t i n t e n t i o n a l ly  in v o lv e d ; S s  u s u a l ly  b e in g  ask ed  t o  p e rfo rm  

e i t h e r  a  sequ en ce  o f  d i f f e r e n t  speeds o r  a t  a  " F a s t"  , " N a tu ra l"  o r  "Slow" 

sp e e d . The w r i t e r  was s u r p r i s e d  how ever to  f in d  t h a t  i n  many c a s e s  th e  tem p i 

d i s t r i b u t i o n s  showed t h a t  a  ran g e  o f  two a d ja c e n t  s c a le  i n t e r v a l s  was a l s o  

a p p r o p r ia te  a s  a  r e a l i s t i c  "same tempo" i d e a l  i n  " p re fe re n c e "  e x p e r im e n ts , 

th u s  r e c o n c i l i n g  s u b je c t iv e ,  s t a t i s t i c a l ,  p s y c h o p h y s ic a l and  p r a c t i c a l  

c r i t e r i a .  T h e re fo re , when exam ining th e  d a t a  f o r  " p r e f e r e n c e " ,  t h i s  20 m secs 

"same tempo" i n t e r v a l  w i l l  be u sed  a s  a  s ta n d a r d ,  w ith  w hich  n a rro w e r o r  w id e r  

d i s t r i b u t i o n s  o f  tem pi w i l l  b e  com pared.

I t  m ust b e  p o in te d  o u t ,  how ever, t h a t  j u s t  a s  s u b je c t iv e l y  s im i l a r  tem p i 

may d i f f e r  o b je c t iv e ly  o v e r a  p e r io d  o f  tim e^.. so  th e  tem p i v d th in  any a r b i t r a r y  

20 m secs "same tenpo" i n t e r v a l  may n o t a l l  have been  s u b je c t iv e l y  th e  same f o r  

any  g iv e n  S .

P r e f e r e n c e

The d i s t i n c t i o n s  betw een C h o ice , S u b je c t iv e  an d  O b je c t iv e  P re fe re n c e  have  

a l r e a d y  b een  d is c u s s e d  in  C h a p te r  4« However, C ho ice  and  S u b je c t iv e  

p r e f e r e n c e ,  a l t h o u ^  in e v i ta b ly  in v o lv e d  to  some e x te n t  i n  any p e rfo rm in g  

s i t u a t i o n ,  can n o t be a d m itte d  i n  r e l a t i o n  t o  th e  h y p o th e s is  o r  e x p e r im e n ta l 

program m e, w here pu re  o b j e c t i v i t y  must b e  th e  aim . F o r  t h i s  r e a s o n ,  S s w ere 

a sk ed  to  p e rfo rm  a t  a  " N a tu ra l"  -  n o t a  " p r e f e r r e d "  s p e e d . The w r i t e r  w as a l s o  

aw are t h a t  any tempo p erfo rm ed  u n d er t h i s  c o n d i t io n  in  a  p r e f e r e n c e  e x p e rim e n t 

may n o t a u to m a tic a l ly  be c a l l e d  a  " p re fe re n c e "  i n  e i t h e r  a  s u b je c t iv e  o r  

o b je c t iv e  s e n s e .  As i n  th e  c a s e  o f  "same tem po", th e  e x p e r im e n ta l d e f i n i t i o n  

o f  " P re fe re n c e "  m ust be s t a t i s t i c a l l y  b a s e d , co n ce rn ed  w ith  th e  tem pi a c t u a l l y  

p erfo rm ed  more o f te n ,  r a t h e r  th a n  w ith  w hat i s  n e c e s s a r i l y  " p r e f e r r e d " .
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Two a s p e c ts  o f o b je c t iv e  p r e f e r e n c e  m ust now be d is c u s s e d .  The f i r s t  

co n ce rn s  th e  degree  o f  tem pi s i m i l a r i t y  r e q u i r e d  i n  r e l a t i o n  t o  a  s in g le  tempo 

d i s t r i b u t i o n  b e fo re  th e  te rm  p re fe re n c e  may be a p p l ie d  to  i t .  The id e a l  i n

t h i s  case  must o f  c o u rse  be  th e  ran g e  o f  sp eed s  a d m itte d  a s  b e in g  th e  "same 

tempo" -  t h a t  i s ,  th o s e  tem pi f a l l i n g  w i th in  t\vo a d ja c e n t s c a le  i n t e r v a l s  as 

p re v io u s ly  d e c id e d . However, in  th e  e x p e r im e n ts ,  a s  th e  s in g le  d i s t r i b u t i o n s  

r a r e l y  co rresp o n d  e x a c t ly  to  t h i s  i d e a l ,  i t  i s  u s u a l ly  a  q u e s t io n  o f  w h e th e r  

th e  g iv en  d i s t r i b u t i o n  i s  a  r e a l i s t i c  a p p ro x im a tio n  o f  a  "same tempo" f o r  

p re fe re n c e  p u rp o se s .

The above a s p e c t m igh t be  term ed  a b s o lu te  o b je c t iv e  p re fe re n c e .  î.îany 

o f  th e  ex p erim en ts  how ever a re  e q u a l ly  c o n ce rn ed  w ith  s i g n i f i c a n t  d i f f e r e n c e s  

betw een  tem pi d i s t r i b u t i o n s  -  w h e th e r o r  n o t e ac h  d i s t r i b u t i o n  i t s e l f  i s  

r e a l i s t i c a l l y  c o n f in e d  w i th in  a  s in g le  "same tempo" s c a le  in te r v e i l .  Any 

d i s t r i b u t i o n ,  how ever w id e , i f  s i g n i f i c a n t l y  d i f f e r e n t  from  a n o th e r , may be 

s a id  to  be a  co m p ara tiv e  o r  r e l a t i v e  p r e f e r e n c e  i n  r e l a t i o n  to  i t .  C om parative  

p re fe re n c e  may th e n  be  a p p l ie d  to  th e  d i f f e r e n t  tem p i d i s t r i b u t i o n s  p roduced  by 

one S as  a  r e s u l t  o f  v a r i a t i o n s  i n  some in s t r u m e n ta l ,  p e rfo rm in g  o r  m u s ic a l 

f a c t o r ,  o r  by more th a n  one S i n  th e  same m u s ic a l s i t u a t i o n .  As v e ry  few 

d i s t r i b u t i o n s  app ro ach ed  th e  "same tempo" i d e a l ,  m ost o f  th e  e x p e r im e n ta l 

o b s e rv a tio n s  and d i s c u s s io n  in  th e  n e x t c h a p te r  w i l l  be co nce rned  w ith  r e l a t i v e  

o b je c t iv e  p re fe re n c e  and th e  s t a t i s t i c a l  s i g n i f i c a n c e  o f  th e  o b serv ed  tem pi

d i s t r i b u t i o n  d i f f e r e n c e s .  I n  a iy  c a s e ,  i t  was n o t  found p o s s ib le  t o  a p p ly

norm al s t a t i s t i c a l  p ro c e d u re s  to  a s c e r t a i n  th e  s ig n i f i c a n c e  o f  s i n ^ e  

d i s t r i b u t i o n s  i n  r e l a t i o n  t o  a  "same tempo" i d e a l .

I t  was a l s o  n o t p o s s ib le  to  a p p ly  s t a t i s t i c a l  t e s t s  to  th e  sequence 

ex p e rim en ts  d a ta .  The p rim e i n t e r e s t  h e re  was w h e th e r , i n  a  m u ltim o d a l 

sequence d i s t r i b u t i o n ,  one o r  more d i s c r e t e  "same sp eed s"  o c c u rre d  a  

s ig n i f ic e u i t ly  g r e a t e r  number o f  t im e s  i n  r e l a t i o n  to  th e  a d ja c e n t  te m p i.

As a  s u b s t i t u t e  f o r  s t a t i s t i c a l  p ro c e d u re s ,  th e  w r i t e r  r e l i e d  h e re  on e x te n s iv e

t e s t  and r e t e s t  and a  v i s u a l  e x a m in a tio n  o f  th e  d a t a .
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The above o u t l in e s  th e  two a s p e c t s  o f  o b je c t iv e  p r e f e r e n c e  t h a t  a r e  th e  

e x p e rim e n ta l p rogram m e's m ain co n c e rn . R e la te d  i s s u e s  m ust a l s o  b e  r a i s e d  

how ever, in c lu d in g  i n t e r - s e r i e s  o r  lo n g - te rm  c o n s is te n c y  and th e  secondary  

c h a r a c t e r i s t i c s  o f  tem pi d i s t r i b u t i o n s  su ch  a s  d e v ia t io n  and  g e n e ra l  p r o f i l e .

A lthough  any r e s u l t i n g  s i g n i f i c a n t  a b s o lu te  o r  r e l a t i v e  p r e f e r e n c e s ,  

t r e n d s  o r  c h a r a c t e r i s t i c s  a re  o s te n s ib ly  co n ce rn ed  w ith  th e  tempo o f  th e  b e a t ,  

w h e th e r th e y  a r e  r e a l l y  concerned  w ith  th e  speed  o f  b e a t  s u c c e s s io n  o r  w ith  

th e  d u ra t io n  o f  th e  b e a t  o r  lo n g e r  m u s ic a l u n i t  c an n o t be answ ered  i n  t h i s  

i n v e s t i g a t io n .  T h a t th e  d u r a t io n  o f  a  s in g le  (a v e ra g e )  b e a t  was computed from  

a  t o t a l  perfo rm ance  d u ra t io n  r e f l e c t s  n o t o n ly  a  p r a c t i c a l  co n v en ien ce  b u t a l s o  

th e  w r i t e r ’ s  p o s i t i o n  w ith  r e s p e c t  to  th e  q u e s tio n  j u s t  r a i s e d .

F i n a l l y ,  r e f e r e n c e s  to  d i s t r i b u t i o n  " p e a k s " ,  " tro u g h s"  and  " p re fe re n c e "  

h e reo n  w i l l  now r e l a t e  s o le ly  to  th e  r e l a t i v e l y  g r e a t e r  number o f  perfo rm ances 

o c c u rr in g  a t  any g iv e n  "same tempo" o r  w i th in  c o m p a ra tiv e ly  n a rro w e r o r  w id e r  

l i m i t s ,  w h e th e r c o n s id e re d  s i g n i f i c a n t  o r  n o t  a t  t h a t  s t a g e .  I n  a d d i t io n ,  

d e s p i t e  th e  em phasis on th e  two ty p e s  o f  o b je c t iv e  p r e f e r e n c e  detadLled ab o v e , 

i t  i s  i n e v i t a b l e  t h a t  th e  te im  " p re fe re n c e "  w i l l  a l s o  have  to  be used  

o c c a s io n a l ly  i n  a  g e n e r a l ly  d e s c r ip t iv e  w ay. When a  m ore r ig o ro u s  c o n n o ta tio n  

o f  a b s o lu te  o r  co m p ara tiv e  p re fe re n c e  i s  in te n d e d  i t  w i l l  a lw ays be a s s o c ia te d  

w ith  th e  s ig n i f i c a n c e  o f  th e  r e le v a n t  d a ta .

G en era l Aims

U sing  one b a s ic  s p e c ia l ly  composed m elody , to  i n v e s t i g a t e : -

(a )  The p o s s i b i l i t y  o f th e r e  b e in g  a  d i s c r e t e  s e r i e s  o f  in d iv id u a l

p r e f e r a b le  tem pi i n  any g iv e n  t o t a l  m u s ic a l s i t u a t i o n .

(b ) .Tenp>o change in  a s s o c ia t io n  w ith  th e  v a r i a t i o n  o f  th e  s e le c te d  

m u s ic a l ,  p e rfo rm in g  an d  in s tru m e n ta l, f a c t o r s .

R a t io n a le  o f  M ain E x p e rim e n ta l Programme

F o r re a s o n s  g iv e n  i n  th e  I n t r o d u c t io n ,  th e  e n t i r e  programme i s  b a sed  on 

v e r s io n s  o f  t h i s  one s p e c ia l ly  composed t r i p l e  m e tre  m elody , u s in g  one p r in c i p a l

S i n  a l l  e x p e rim e n ts  (EB) w ith  c o n f iim a to ry  work w ith  o th e r  S s  i n  many o f  th a n .
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T h e re fo re ,  a l th o u g h  th e  w r i t e r  b e l ie v e s  m e tre  to  b e  th e  m ost p o te n t  tempo 

a f f e c t i n g  f a c t o r ,  and one u r g e n t ly  r e q u i r in g  a  d e t a i l e d  i n v e s t i g a t io n  o f  i t s  

own, i t  rem ain s  c o n s ta n t  i n  a l l  th e  e x p e r im e n ts . W ith  r e g a rd  to  th e  m usic  

u se d , i t  was d e c id e d  t h a t  th e  fo llo w in g  c r i t e r i a  h ad  to  be  s a t i s f i e d

The S ta n d a rd  E f l a t  M elody m ust b e : -

( i )  p r e v io u s ly  unknown to  a l l  s u b je c t s  (T h is  e l im in a te s  any tempo 

t r a d i t i o n ) .

( i i )  c o n s i s t e n t  i n  i t s  c r o tc h e t  b e a t  m e lo d ic  movement.

( i i i )  f r e e  from  memorable rh y th m ic  o r  m e lo d ic  i n t e r e s t  (T h ere  i s

th e n  l e s s  chance o f  u n id e n t i f i a b le  s tru c tu rau L  f a c t o r s  a f f e c t i n g  

in d iv id u a l  tempo o r  g e n e ra t in g  a ccmmon tem p o ).

( iv )  c a p a b le  o f  b e in g  sung and p erfo rm ed  on d i f f e r e n t  in s t ru m e n ts ,

(v) c a p a b le  o f  b e in g  su p p o rte d  by v a r io u s  d i s c r e t e l y  d i f f e r e n t

harm onic rh y th m s.

The S ta n d a rd  E f l a t  V e rs io n  (K eyboard) m ust be

( v i )  c o n s i s t e n t  i n  i t s  c r o tc h e t  b e a t  harm onic rhythm  and s t y l e  

( s ta n d a r d  E f l a t  Harmony) .

( v i i )  c a p a b le  o f  b e in g  t r a n s p o s e d  in t o  any m a jo r  o r  m inor key 

( s ta n d a r d  V e rs io n s )  .

The S ta n d a rd  E f l a t  Harmony m ust b e : -

( v i i i )  c a p a b le  o f  s u p p o r t in g  d i s c r e t e l y  d i f f e r e n t  m elod ic  rhy thm s 

b a se d  on th e  S ta n d a rd  E f l a t  M elody.

W ith in  th e  c o n te x t  o f  a  c o n s ta n t  M etre  and fu n d a m e n ta lly  s i m i l a r  m u s ic s !  

m a te r i a l ,  th e  above e n a b le s  many o f  th e  f a c t o r s  d e t a i l e d  i n  C h a p te r  3 t o  be 

in v e s t ig a t e d  i n  a  c o n t r o l l e d  s i t u a t i o n .  The n o rm a lly  c o n tin u o u s  v a r i a b l e s  o f  

rhythm  and harm onic rh y th m , now c o n t r iv e d  t o  be d i s c r e t e ,  may be added  to  th e  

in t r in ^ ^ ic s l ly  d i s c r e t e  v a r i a b l e s  o f  k e y / p i t c h ,  mode, in s tru m e n t suid p e rfo rm in g  

m ethod. I n  r e l a t i o n  t o  th e  S ta n d a rd  E f l a t  M elody, S ta n d a rd  E f l a t  V e rs io n
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and  S ta n d a rd  E f l a t  Harmony, a  s tu d y  may now b e  made o f  th é  tempo b e h a v io u r  

a s s o c ia te d  ; d t h a  c o n s i s t e n t  v a r i a t i o n  i n  e ac h  o f  th e  above f a c t o r s .

However, w ith  th e  w eaknesses o f th e  P i l o t  E xp erim en ts  in  m ind , th e  w r i t e r  

w as aware o f  th e  need  to  keep  th e  f a c t o r s  n o t  b e in g  in v e s t ig a te d  a s  c o n s ta n t  as  

p o s s ib le .  Some, such as in s tru m e n t ,  ro a n  and  a c o u s t ic s  w ere c l e a r l y  unchanged , 

b u t  o th e rs  c r e a te d  p rob lem s. One d i f f i c u l t y  co n ce rn ed  th e  i n t e r r e l a t i o n s h i p  

o f  seme f a c t o r s .  F o r  exam ple, a  change i n  harm onic  rhythm  i s  d i f f i c u l t  t o  

c o n t r iv e  w ith o u t a  c o rre sp o n d in g  change i n  m e lo d ic  rhythm . N e v e r th e le s s ,  th e  

d i f f e r e n t i a t i o n  and c o n t r o l  i n  c a se s  l i k e  t h i s  was a ch iev ed  w i th in  p r a c t i c a l  

l i m i t s .  O th er f a c t o r s  po sed  b ig g e r  p ro b le m s . I n  p a r t i c u l a r ,  th e  te m p o ra l 

v a r i a b l e s ,  by t h e i r  v e ry  n a t u r e ,  a r e  im p o s s ib le  to  c o n t ro l  s im u lta n e o u s ly .

Any a tte m p t to  s ta n d a rd is e  tim e  o f  day w ould  have  n e c e s s i t a te d  ev ery  

perfo rm ance a tte m p t o f  any g iv e n  ex p erim en t b e in g  a t  l e a s t  a  day a p a r t ,  th u s  

c a u s in g  th e  e v e r  p r e s e n t  p o s s i b i l i t y  o f  p h y s io lo g ic a l  p e r i o d i c i t i e s  g r e a t e r  

th a n  th e  c i r c a d ia n  to  have an  even g r e a t e r  e f f e c t .  In  any c a s e ,  m aking tim e  

o f  day a  c o n s ta n t  i n  a l l  ex p e rim en ts  w ould hav e  l im i t e d  th e  number o f  e x p e r im e n ts  

p o s s ib le  o r  s e v e re ly  ex ten d ed  th e  a l re a d y  lo n g  t o t a l  e x p e r im e n ta l p e r io d .  I t  

was th e r e f o r e  d e c id e d  g e n e r a l ly  to  ig n o re  p h y s io lo g ic a l  and p s y c h o lo g ic a l  

v a r i a b le s  su ch  a s  h e a r t  r a t e ,  r e s p i r a t i o n  r a t e  and  p h a s in g  w ith  th e  m u s ic , body 

te m p e ra tu re  and mood o f  th e  s u b je c t  from  w h a te v e r  c a u s e , u n le s s  ex tre m es  w ere  

p a t e n t ly  o b v io u s , in  w hich  c a se  th e  s e s s io n  w as p o s tp o n ed . Any e f f e c t s  due to  

c i r c a d ia n  v a r i a t i o n s  may however be  e l im in a te d  from  «11 i n t r a  and i n t e r 

exp erim en t com parisons a s  th e  s e s s io n s  f o r  eac h  s u b je c t  to o k  p la c e  a t  random  

tim e s  betw een 0800 and 2200 h r s ,  a l th o u g h  th e  p o s s i b i l i t y  o f  lo n g e r - te rm  

p e r i o d i c i t i e s  a f f e c t i n g  b e h a v io u r  m ust a lw ay s be  i n  mind when i n t e r p r e t i n g  

r e s u l t s .  T h is  does mean th e r e f o r e  t h a t  th e  d a t a  f o r  any s e r i e s ,  end  c e r t a i n l y  

th e  com bined d a ta ,  a r i s i n g  from  th e  v e iy  n e c e s s a ry  t e s t  r e t e s t  p ro c e d u re , w h ile  

co n firm in g  th e  b ro a d  p re fe re n c e  a r e a s ,  may w e l l  mask th e  more p r e c i s e  

p re fe re n c e s  e x i s t in g  a t  any g iv e n  t im e , b u t  w h ich  change w ith  some c i r c a d i a n
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o r  lo n g e r  p e r i o d i c i t y .  I t  was c l e a r l y  d e s i r a b l e  f o r  th e  d i f f e r e n t  s e r i e s  

o f  any ex p e rim e n t and  f o r  r e l a t e d  e x p e r im e n ts ,  p a r t i c u l a r l y  when in v o lv in g  

th e  same S , t o  have a s  c lo s e  a  c h ro n o lo g ic a l  p ro x im ity  a s  p o s s ib le  in  o rd e r  

t o  a v o id  th e  w o rs t e f f e c t s  o f  any lo n g - te rm  b io l o g ic a l  v a r i a t i o n s .  Many 

ex p e rim e n ts  w ere in  f a c t  conducted  s im u lta n e o u s ly  o v e r  th e  same g e n e ra l 

p e r io d ,  a s  th e  t o t a l  c h ro n o lo g ic a l  programme o f  IB ex p e rim en ts  in  F ig  16 

show s.

A lthough  th e  g e n e ra l  o u t l in e  o f  th e  E x p e rim e n ta l Programme n e c e s sa ry  to  

s a t i s f y  th e  two G en era l Aims was c l e a r  a t  an e a r l y  s t a g e ,  th e  a c tu a l  

s e l e c t i o n  o f  e x p e r im e n ts  f o r  i t  and t h e i r  c h ro n o lo g ic a l  o rd e r  was n o t in  

t o t o  p la n n e d  in  ad v an ce . E xpt 1 was s u g g e s te d  a s  a  s t a r t i n g  p o in t  by th e  

f i n a l  P i l o t  E x p e rim e n t, and t h i s  in  tu r n  l e d  to  su b se q u en t c lo s e ly  r e l a t e d  

i n v e s t i g a t i o n s .  I t  was n o t u n t i l  much e x p e r im e n ta l work had been  done th a t  

th e  com ple te  programme was f i n a l i s e d .  A f te r  th e  R e s u l t s  and O b se rv a tio n s  

f o r  each  e x p e rim en t th e  w r i t e r  has a d d ed , w here n e c e s s a ry ,  b r i e f  d e t a i l s  o f  

th e  th in k in g  and s p e c u la t io n  t h a t  le d  to  th e  im m ed ia te ly  fo llo w in g  o r  l a t e r  

e x p e r im e n ts .

The e x p e r im e n ta l r a t i o n a l e  f o r  th e  m a jo r i ty  o f  th e  ex p erim en ts  may be 

sum m arised t h u s ; -

(a )  F o r  exp>eriments i n v e s t ig a t in g  any d i s c r e t e  s e r i e s  o f  p r e f e r r e d  

t e n p i  i t  was n e c e s s a ry  to  c o n t r iv e  a  s i t u a t i o n  w here no m u s ic a l ,  p e rfo rm in g  

o r  o th e r  f a c t o r  was v a r i e d ,  and i n  w h ich  a l l  tem p i betw een  v e iy  slow  and 

v e ry  f a s t  w ere  e q u a l ly  p o s s ib le .  To t h i s  end th e  S s w ere i n s t r u c t e d  to  

p e rfo rm  th e  g iv e n  m usic in  im m ediate se q u e n c e , u s u a l ly  from  th e  s lo w e s t 

p o s s ib le  m u s ic a l sp e e d , th e n  a t  th e  n e x t s lo w e s t  e t c  u n t i l  th e  f a s t e s t  

p o s s ib le  t r i p l e  m e tre  sp eed  was re a c h e d , beyond w hich th e  m usic  w ould f e e l  

one i n  a  b a r .

W ith in  t h i s  p ro c e d u re  th e  two ch o sen  p e rfo rm in g  m ethods w e re ;-

( i )  C ond u c tin g  w h ile  v o c a l i s in g  l a h  ( a s  i n  P i l o t  E xpt P ^ ) .

S ta n d a rd  £  f l a t  M elody.
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The e l im in a t io n  o f  an  in s tru m e n t and o th e r  e x t e r n a l  tem po- 

a f f e c t i n g  f a c t o r s  makes th e  p e rfo rm in g  m ethod s u i t a b l e  f o r  

e x p re s s in g  a  c o n d u c to r 's  " id e a l"  te m p i.

( i i )  P ia n o  l e g a to .  S tem dard E f l a t  v e r s io n .

(b) F o r  ex p e rim e n ts  in v e s t ig a t in g  tempo change i n  a s s o c i a t i o n  w ith  

th e  v a r i a t i o n  o f  s e le c te d  m u s ic a l ,  p e rfo rm in g  o r  in s t ru m e n ta l  f a c t o r s ,  th e  

Ss w ere i n s t r u c t e d  to  make one a tte m p t a t  a  " n a tu r a l "  sp eed  in  each  

s e s s io n .  The v a r i a b le s  f in a i l ly  s e le c te d ,  a l l  e i t h e r  i n t r i n s i c a l l y  o r  

c o n s t r u c t iv e ly  d i s c r e t e ,  and w hich n e c e s s i t a t e d  a p p r o p r ia te  m o d if ic a t io n s  

o f  th e  S ta n d a rd  M elody, V e rs io n  o r  Harmony w ere : -  

( i )  I n s tru m e n ta l  and P e rfo rm in g  M ethods

P ian o  l e g a t o .  P iano  s t a c c a to .  G lo c k e n s p ie l ,  O rgan , O rgan 

Dunny K eyboard , Organ Dummy K eyboard + N o is e , S in g in g  Leih, 

S in g in g  W ords, T re b le  R eco rd e r.

( i i )  S t r u c t u r a l  M u sica l F a c to rs

H armonic Rhythm, M elodic Rhythm, K e y /P itc h  and Mode.

I t  i s  n e c e s s a ry  to  r e s t a t e  h e re  t h a t  th e  t o t a l  d u r a t io n  t im in g  

p ro ced u re  em ployed a g a in  th ro u g h o u t th e  programme makes th e  assu m p tio n  

th a t  th e  tempo rem a in s  s te a d y  w ith in  t h a t  d u r a t io n .  Thus th e  s w itc h in g -  

on p o in t  w as n e v e r  a t  th e  b e g in n in g  o f  th e  p erfo rm ance  in  o rd e r  t h a t  any 

tempo u n c e r t a in ty  c o u ld  s e t t l e  down. The w r i t e r  had c o n s id e re d  a  

kymograph re c o rd in g  o f  each  perfo rm ance  b u t d e c id e d , a s  i n  th e  P i l o t  

E x p e rim en ts , t h a t  n o t  o n ly  w ould th e  m echanisms in v o lv e d  i n h i b i t  n a t u r a l  

p e rfo rm a n ce , i t  w ould  be  no more a c c u ra te  m easu rin g  th e  d u r a t io n  o f  a  

s in g le  o r  av e ra g e  b e a t  th a n  th e  m ethod a c tu a l ly  em ployed. However, th e  

w r i t e r  w ould a g a in  p o in t  o u t t h a t  any s i g n i f i c a n t  r e s u l t s  a r i s i n g  from  a  

t o t a l  d u r a t io n  p ro c e d u re ,  w ith  th e  a t te n d a n t  p o s s i b i l i t y  o f  i t s  m ask ing  

tempo f l u c t u a t i o n ,  make th o s e  r e s u l t s  even more im p re s s iv e .  D e s p i te  th e  

a p p a re n t co n ce rn  o f  th e  d a ta  w ith  th e  d u ra t io n  o f  one b e a t ,  t h a t  s i g n i f i 

cance w ould o f  c o u rse  r e a l l y  b e  r e l a t e d  to  a v e ra g e  tempo o r  th e  c o n t r o l  o f
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t h a t  tempo by th e  t o t a l  d u ra t io n  m easured r a t h e r  th a n  to  in d iv id u a l  b e a t  

d u r a t io n  o r  momentaiy tem po.

I n  o rd e r  t h a t  f a i r  v i s u a l  com parisons  betw een  d a ta  may b e  made, th e  

number o f  s e s s io n s  in  b o th  sequence and s in g le  a t te m p t e x p e rim en ts  was 

alw ays tw e n ty - f iv e .

S u b je c ts  and G enera l P ro ced u re

The w r i t e r  (PB) was th e  p r i n c i p a l  s u b je c t  in  a l l  e x p e r im e n ts . The 

c o l le g e  t u t o r  acccrap an ist (BB) wais a  second  s u b je c t  in  a  number o f  them , 

and tw elv e  fem ale  m usic s tu d e n ts  a s s i s t e d  by b e in g  s u b je c t s  i n  s e le c te d  

c o n f irm a to ry  s e r i e s .

A ll  S s ex ce p t th e  w r i t e r  gave t h e i r  p erfo rm an ces  i n  th e  same c o l le g e  

p r a c t i c e  room. The w r i t e r  perfo rm ed  i n  h i s  own lo u n g e , w ith  r e p e a t  s e r i e s  

i n  th e  c o l le g e  p r a c t i c e  room to  e n a b le  more v a l id  com parisons to  b e  made 

w ith  th e  o th e r  S s . I n  a l l  e x p e rim e n ts  an  a t te m p t was made to  c o n t r o l  o r  

m o n ito r  s u b s id ia ry  f a c t o r s .  The w r i t e r ,  who h e a rd  th e  p erfo rm an ces  o f  

a l l  o th e r  S s ,  e n su re d  th a t  th e  m usic  was alw ays p la y e d  o r  sung a t  a  

m o dera te  volume w ith  norm al t r i p l e  m e tre  a c c e n tu a t io n  and w ith o u t 

o b se rv a b le  r u b a t i  o r  r a l l e n t a n d i ,  and  o n ly  on r a r e  o c c a s io n s  was i t  

n e c e s s a ry  to  a sk  a  S to  r e p e a t  a  p e rfo rm a n ce  b eca u se  o f  a  f a i l i n g  i n  one 

o f  th e s e  r e s p e c t s .  M ethods o f  p e rfo rm a n ce  n o t r e q u i r in g  a  keyboard  w ere 

u n d e rta k e n  s ta n d in g  by th e  r e s p e c t iv e  p ia n o s ,  w ith  th e  m usic p la c e d  a t  a  

c o n v e n ie n t h e i ^ t .  As f a r  a s  p o s s ib le  i t  was a s c e r t a in e d  th a t  th e  S had 

n o t been  p la y in g  o r  l i s t e n i n g  to  m u s ic , o r  engaged i n  any p h y s ic a l

a c t i v i t y ,  im m ed ia te ly  b e fo re  any s e s s i o n .  M usic was alw ays p ro v id e d  and

th e  S was ask ed  to  r e a d  from  th e  s c o re  even  i f  i t  had  been  m em orised. No

sex d es  was coranenced u n t i l  th e  S c o u ld  p la y  o r  s in g  th e  r e q u ir e d  m usic

f l u e n t l y .

A l th o u ^  th e  w r i t e r  h ea rd  a l l  o th e r  p e rfo rm an ces  and BB h e a rd  th o s e  

o f  th e  w r i t e r  th a t  he t im e d , no o th e r  S h e a rd  a n o th e r 's  perfo rm ance  ; a l l
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t a k in g  c a r e  t h a t  t h e i r  p r a c t i s in g  and p e rfo rm in g  w ere p r i v a t e .  No S 

e x c e p t th e  w r i t e r  knew o f  th e  p r e c i s e  aim s o f  any ex p e rim en t o r  th e  

s p e c i f i c  o r  cu m u la tiv e  tim in g s  u n t i l  th e  co m ple te  programme was f in i s h e d .  

However, a s  th e  a c t  o f  tim in g  th e  d u r a t io n  o f  each  p e rfo rm an ce  was no t 

c o n c e a le d  from  th e  S , th e  co n ce rn  o f  th e  in v e s t i g a t io n  w ith  tempo was 

s e l f - e v i d e n t .  I t  was however n e c e s s a ry  t o  l i m i t  th e  w r i t e r ’ s  know ledge 

o f  h i s  own tim in g s  i n  o rd e r  to  p re v e n t any c o n sc io u s  o r  u n co n sc io u s  

a t te m p ts  to  p e rp e tu a te  p ro m isin g  t r e n d s .  T h is  was a c h ie v e d  p a r t l y  by 

s e lf - im p o s e d  r e s t r i c t i o n s  w ith  r e g a rd  t o  a c c e s s  to  p re v io u s  d a ta  and 

p a r t l y  by th e  g e n e ra l p ro ced u re  o u t l in e d  h e r e .  I n  s e q u e n t i a l  perfo rm ance 

th e  w r i t e r  was unaw are o f  th e  v a r io u s  t im in g s  u n t i l  th e  end  o f  th e  s e s s io n ,  

and th e  o v e r a l l  e x p e r im e n ta l d e s ig n  was o rg a n is e d  to  i n h i b i t  any tempo 

memory. I n  no ca se  was th e  te m p o ra l i n t e r v a l  betw een  a t te m p ts  l e s s  th a n  

5 m in u te s ,  th e  w r i t e r  alw ays e n s u r in g  th a t  i n  h i s  c a se  no s e s s io n  was 

u n d e r ta k e n  u n t i l  th e  memoiy o f  th e  p re v io u s  t r i a l ' s  tempo had  a p p a re n tly  

fa d e d . I n  a d d i t io n ,  as  mamy d i f f e r e n t  e x p e rim e n ts  u n d e r ta k e n  by th e  

w r i t e r  and  BB o f te n  ra n  s im u lta n e o u s ly  o v e r th e  same p e r io d ,  i t  was a l s o  

u s u a l ly  p o s s ib le  to  a r ra n g e  th a t  th e  s e s s io n s  w ere in te rm ix e d  a s  t o  m u sic , 

e x p e r im e n ta l method and in s tru m e n t.  T h is  had  th e  a d d i t io n a l  ad v an tag e  o f  

e l im in a t in g  t im e -o rd e r  e f f e c t s ,  b u t in t ro d u c e d  th e  p o s s i b i l i t y  o f  tem pi 

b e in g  a f f e c t e d  by in t e r a c t i o n  betw een e x p e r im e n ts . The c h ro n o lo g ic a l  

p e r io d  and  i n t e r r e l a t i o n s h i p  o f  th e  v a r io u s  s e r i e s  i s  shown i n  P ig  16 .

Rooms and  M u sica l In s tru m e n ts  Used

(a )  W r i t e r 's  Lounge 24 ' x  22 '

P ia n o ; B lü th n e r  Grand 6 ' 3"

R e c o rd e r; S c h ô t t 's  C o n cert T re b le  

G lo c k e n s p ie l ; Sonor Soprano

Orgaui; S c a la  R oyale e l e c t r i c a l l y  blow n harmonium
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(b ) C o lle g e  P r a c t i c e  Room 6 ' x 5 ' (d o o r c lo se d )

P ia n o : R udi Ib a c h  Sohn U p r i ^ t

R e c o rd e r: As above

G lo c k e n s p ie l:  As above

In s tru m e n t a  t i  on > T im ing and D ata  R ecord ing

The d u r a t io n  o f  f o r t y  b e a t s  was tim ed  by hand s to p w atch  o r  

C e n tise c o n d  Tim er a s  in d ic a te d  i n  th e  r e s p e c t iv e  e x p e r im e n ts .

S to p w atch es  ( l )  and ( 2 ) :  Nero Demania

C e n tis e c o n d  T im ers ( l )  and ( 2 ) :  G r i f f i n  and George

The fo rm er w ere c a l i b r a t e d  i n  1 /1 0  second  and  re a d  to  th e  h ig h e r  

c a l i b r a t i o n  when i n  d oub t ; th e  c e n t is e c o n d  t im e rs  w ere a l s o  a lw ays re a d  

up to  th e  n e x t l / l O  seco n d . E l e c t r i c a l  tim in g  w as in tro d u c e d  t o  e l im in a te  

a s u s p ic io n  o f  w a tc h - re a d in g  p r e ju d ic e ,  and  to  e n a b le  th e  w r i t e r  to  tim e 

h i s  own in s tru m e n ta l  p e rfo rm a n c e s . The fo rm er was found to  b e  unfounded 

and  s to p w a tc h  tim in g  was r e t a in e d  f o r  a l l  ex p e rim e n ts  i n  th e  c o l le g e  

p r a c t i c e  room.

When tim in g  h im s e l f  by  s to p w atch  th e  w r i t e r ' s  m ethod was a s  

p r e v io u s ly  d e s c r ib e d  in  th e  P i l o t  E x p e rim en ts . Any o th e r  o p e r a to r  o f  th e  

s to p w a tc h , who alw ays s to o d  b e s id e  th e  S , i s  in d ic a te d  f o r  each  e x p e rim e n t. 

The c e n t is e c o n d  t im e r  was s i t u a t e d  in  a  d i s t a n t  room so t h a t  i t s  c l i c k in g  

was in a u d ib le .  I t  was a c t iv a t e d  by means o f  two s im p le  s p r in g  c o n ta c t  

f l o o r  sv fitc h e s  p la c e d  to  th e  l e f t  o f  th e  p ia n o  p e d a ls  and o p e ra te d  by th e  

w r i t e r ' s  l e f t  f o o t  i n  a l l  c a s e s .  I n  o rd e r  to  co n firm  th e  a c c u ra c y  and 

p r a c t i c a l  co rre sp o n d en ce  o f  th e  d i f f e r e n t  m echanism s and p ro c e d u re s ,  th e  

s topv /a tch  and tim e r  w ere p e r io d i c a l ly  s t a r t e d  and s to p p e d  s im u lta n e o u s ly , 

each  i n  t h e i r  r e s p e c t iv e  w ays. As th e  d i f f e r e n c e  betw een  them  o v e r  a 

t y p i c a l  d u r a t io n  was n e v e r  g r e a t e r  th a n  l / l O  second  th e  w r i t e r  was s a t i s 

f i e d  t h a t  any e r r o r s  o r  d i f f e r e n c e s  due to  t h e i r  r e s p e c t iv e  m echanism s, 

o r  in h e re n t  i n  th e  d i f f e r e n t  p h y s ic a l  s w itc h in g  p ro c e d u re s ,  w ere
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n e ^ i g i b l e  in  r e l a t i o n  to  th e  s c a le  i n t e r v a l  u se d . The d i f f e r e n t  s to p -  

w atches and t im e r s ,  o c c a s io n e d  by a v a i l a b i l i t y ,  w ere a l s o  checked  i n  t h i s  

w ay. I n  a d d i t io n ,  p o s s ib le  e r r o r s  due to  in d iv id u a l  r e a c t io n  tim e s  

a f f e c t in g  s topw atch  sv f itc h in g  w ere a lm ost e r a d ic a te d  by e n s u r in g  t h a t  on ly  

th e  w r i t e r  tim ed a l l  o th e r  S s ,  and  l i m i t i n g  th e  stopv /a tch  tim in g  o f  h i s  

own p erfo rm ances to  j u s t  two c o l le g e  c o l le a g u e s .  The c e n t is e c o n d  tim e r  

w as alw ays o p e ra te d  by members o f  th e  w r i t e r ' s  fa m ily . I n  sequence  

ex p erim en ts  th e  v n r i te r  o r  o th e r  a s s i s t a n t  o p e ra t in g  th e  s to p w a tc h  o r  

c e n tis e c o n d  t im e r ,  a f t e r  im m ed ia te ly  r e c o rd in g  th e  d u r a t io n  and  r e s e t t i n g  

th e  d e v ic e  to  z e r o ,  in d ic a te d  v e r b a l ly  t h a t  th e  n ex t p erfo rm ance  c o u ld  

coimience. The te m p o ra l i n t e r v a l  betw een  th e  d i f f e r e n t  p e rfo rm a n ces  o f  a 

sequence was th e r e f o r e  o f  th e  o rd e r  o f  10 se c o n d s . The raw  d a ta  i n  a l l  

ex p e rim en ts  was re c o rd e d  on th e  s ta n d a rd  form  p ro v id e d .

S c a le  I n t e r v a l

The a p p ro p r ia te n e s s  o f  th e  10 m secs D u ra tio n  S ca le  I n t e r v a l  in  

c o n n e c tio n  w ith  th e  d e f i n i t i o n s  o f  "same speed" and " p r e f e r e n c e " ,  th e  

su b seq u en t d a ta  d i s t r i b u t i o n s  and th e  lim en  f o r  tempo s e n s i t i v i t y  h a s  

a lre a d y  been  d is c u s s e d .

A ll raw d u ra t io n  d a t a  w ere su b se q u e n tly  tra n s fo rm e d  i n t o  s in g le  b e a t  

d u ra t io n s  a c c o rd in g  to  th e  fo l lo w in g  s c a le  o f  e q u iv a le n c e , shown a g a in  

w ith  c o rre sp o n d in g  metronome v a l u e s : -
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D u ra tio n s MM D u ra tio n s MM

40 B e a ts S in g le  B eat
(seco n d s) (m secs)

9 .7 -1 0 .0 240-250
1 0 .1 -1 0 .4 250-260
1 0 .5 -1 0 .8 260-270
1 0 .9 -1 1 .2 27O-28O
1 1 .3 -1 1 .6 280-290
1 1 .7 -1 2 .0 290-300
1 2 .1 -1 2 .4 300-310
1 2 .5 -1 2 .8 310-320
1 2 .9 -1 3 .2 320-330
1 3 . 3 - 1 3 .6 330-340
1 3 . 7- 1 4 .0 340-350
1 4 . 1—1 4 .4 350-360
IA .5 - 1 4 .8 360-370
1 4 . 9- 1 5 .2 370-380
1 5 . 3 - 15 .6 380-390
1 5 . 7- 1 6 .0 390-400
1 6 . 1—1 6 .4 400-410
1 6 . 5 - 1 6 .8 410-420
1 6 . 9 - 1 7 .2 420-430
1 7 . 3 - 17 .6 430-440
1 7 . 7- 1 8 .0 440-450
1 8 . 1- 1 8 .4 450-460
1 8 . 5 - 1 8 .8 460-470
1 8 . 9- 1 9 .2 470-480
1 9 .3 -1 9 .6 480-490
1 9 . 7- 2 0 .0 490-500
2 0 . 1- 2 0 .4 500-510
2 0 .5 -2 0 .8  ■ 510-520
2 0 . 9 - 2 1 .2 520-530
2 1 . 3 - 21 .6 530-540
2 1 . 7 - 2 2 .0 540-550
2 2 .1 -2 2 .4 550-560
2 2 . 5 - 2 2 .8 560-570
2 2 . 9- 2 3 .2 570-580
2 3 . 3 - 2 3 .6 580-590
2 3 . 7- 2 4 .0 590-600
2 4 . 1- 2 4 .4 600-610
2 4 . 5- 2 4 .8 610-620

P r e s e n ta t io n o f  R e s u l t s

lo o

1 ^ 0

11 - 0

\oo

40 B e a ts S in g le  B eat
(se c o n d s ) (m secs)

2 4 . 9 - 2 5 .2 620-630
2 5 . 3 - 2 5 .6 630-640
2 5 . 7 - 2 6 .0 640-650
26 « 1—2 6 .4 650-660
2 6 .5 -2 6 .8 660-670
2 6 . 9 - 2 7 .2 67O-68O
2 7 . 3 - 2 7 .6 680-690
2 7 . 7- 2 8 .0 690-700
2 8 .1 -2 8 .4 700-710
2 8 .5 -2 8 .8 710-720
2 8 .9 -2 9 .2 720-730
2 9 . 3 - 2 9 .6 730-740
2 9 . 7- 3 0 .0 740-730
3 0 . 1- 3 0 .4 750-760
3 0 . 5 - 3 0 .8 760-770
3 0 . 9 - 3 1 .2 770-780
3 1 . 3 - 3 4 .6 780-790
3 1 . 7- 3 2 .0 790-800
3 2 . 1- 3 2 .4 800-810
3 2 . 5 - 3 2 .8 810 -820
3 2 . 9 - 3 3 .2 820-830
3 3 . 3 - 3 3 .6 830-840
3 3 . 7 - 3 4 .0 840-850
3 4 .1 —3 4 .4 850-860
3 4 . 5- 3 4 .8 860-870
3 4 . 9 - 3 5 .2 870-880
3 5 . 3 - 3 5 .6 880-890
3 5 . 7- 3 6 .0 890-900
3 6 . 1- 3 6 .4 900-910
3 6 . 5 - 3 6 .8 910-920
3 6 . 9 - 3 7 .2 920-930
3 7 . 3 - 3 7 .6 930-940
3 7 . 7- 3 8 .0 940-950
3 8 .1 -3 8 .4 950-960
3 8 .5 -3 8 .8 960-970
3 8 .9 -3 9 .2 970-980
3 9 .3 -3 9 .6 980-990
3 9 . 7- 4 0 .0 990-1000

So

Z(o

n o

L l

bo

As i n  th e  c a se  o f  th e  P i l o t  E x p e rim e n ts , a  v a r ie d  g r a p h ic a l  p re s e n 

t a t i o n  o f  a l l  d a ta  i s  a  n e c e s s a ry  and v a lu a b le  supp lem en t to  th e  

s t a t i s t i c a l  a n a l y s i s .  A gain th e  sequence e x p e rim e n t d a ta  i s  p re s e n te d  

s o le ly  i n  g r a p h ic a l  fo rm ; any c la im s  f o r  s ig n i f i c s m t  p eak s  and tro u g h s  

b e in g  made in  th e  l i g h t  o f  th e  e x p e r im e n ta l d e f i n i t i o n  o f  " p re fe re n c e "  and  

th e  v i s u a l  o b s e rv a t io n  o f  th e  r e s u l t s  ft*an e x te n s iv e  t e s t  and r e t e s t
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p ro c e d u re s . In c lu d e d  w ith  th e  g r a p h ic a l  p r e s e n ta t io n  o f  a l l  r e s u l t s  a re  

th e  in c lu s iv e  d a te s  o f  th e  e x p e rim e n ta l p e r io d ,  th e  room and  a ry  i n s t r u 

ment used  f o r  each  S .

The l i n e a r  d u r a t io n  s c a le  em ployed i n  th e  P i l o t  E x p e rim e n ts , a g a in  in  

c o n ju n c tio n  w ith  Wl and  I t a l i a n  tempo word e q u iv a le n t s ,  h a s  b een  used  

t h r o u ^ o u t , to g e th e r  w ith  th e  same g ra p h ic a l  sym bols and c o n v e n t io n s .  As 

th e  d u r a t io n  s c a le  i n t e r v a l  i s  a l s o  h a l f  t h a t  used  p r e v io u s ly ,  a  read y  

v i s u a l  com parison  may th e r e f o r e  be  made b o th  betw een each  M ain E xperim ent 

and w ith  th e  P i l o t  E x p e rim e n ts . A gain , th e  "Normal" tempo o f  MM 80 w i l l  

be in d ic a te d  by an unbroken  r e d  l i n e .  I n  a  v e ry  few c a s e s  i t  h a s  been  

n e c e s s a ry  t o  em it some extrem e v a lu e s  from  th e  g r a p h ic a l  d a t a  i n  o rd e r  to  

p re s e rv e  u n ifo rm ity  o f  fo rm a t. A ll  v a lu e s  have how ever b een  ta k e n  in t o  

acco u n t i n  th e  s t a t i s t i c a l  c a l c u l a t i o n s .

F o r th e  r e a s o n  s t a t e d  i n  th e  P i l o t  E x p erim en ts  th e  te rm  " o c c u rre n c e s"  

w i l l  be  u se d  in s te a d  o f  f re q u e n c y , and modal and non-m odal v a lu e s  o r  a re a s  

i n  tem pi d i s t r i b u t i o n s  w i l l  u s u a l ly  be  r e f e r r e d  to  a s  "p eak s"  and " tro u g h s" . 

S t a t i s t i c a l  T e s ts

The fo llo w in g  s t a t i s t i c a l  t e s t s  w ere a p p l ie d  to  th e  d a t a  when 

a p p r o p r ia te .  S ig n i f ic a n c e  was a g a in  s e t  a t  th e  5 p e r  c e n t  l e v e l ,  and  a l l  

v a lu e s  o b ta in e d ,  w h e th e r s i g n i f i c a n t  o r n o t ,  a r e  shown i n  th e  v a r io u s  

F ig u re s  an d  T a b le s ,  w i th  th e  5 p e r  c e n t and  1 p e r  c e n t  s i g n i f i c a n t  v a lu e s  

u n d e r l in e d  a s  in d ic a te d

O rd e r o f  Means -  o r ie n te d  w ith  S ta n d a rd  E f l a t  V e rs io n ,  and

g iv in g  d i r e c t i o n a l  r e l a t i o n s h i p s  t o  th e  t  r a t i o s  

t  t e s t  f o r  s i g n i f i c a n t  d i f f e r e n c e  betw een two d i s t r i b u t i o n s  

T ren d  t e s t  f o r  d i s c r e t e  s e r i e s  

Spearm an Rank O rder C o e f f ic ie n t  

A n a ly s is  o f  V a rian c e

V a ria n c e  R a t io  f o r  c f  d i s t r i b u t i o n  p r o f i l e s
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C H A P T E R  E I G H T  

M ain E xperim ent ail Programme

As so  many d i f f e r e n t  e x p e rim en ts  a r e  in v o lv e d , i t  was d e c id e d  th a t  

c l a r i t y  o f  p r e s e n ta t io n  w ould b e  b e t t e r  se rv e d  i f  th e  R e s u l ts  and 

O b se rv a tio n s  a s s o c ia te d  w ith  each  ex p e rim en t v/ere a l s o  in c lu d e d  im m ed ia te ly  

a f t e r  i t s  d e s c r ip t io n .  T h is  w i l l  in c lu d e  g ra p h ic a l  d a t a ,  s t a t i s t i c a l  

a n a l y s i s ,  th e  w r i t e r ' s  i n t r o s p e c t io n  d u r in g  perfo rm ance and c o n t in u in g  

s p e c u la t io n .  The g e n e ra l  d is c u s s io n  o f  th e  R e s u l ts  a s  a w hole and  th e  

r e l a t i o n s h i p  o f  them t o  th e  l i t e r a t u r e , w r i t e r ' s  s p e c u la t io n  and h y p o th e s is  

w i l l  th e n  fo llo w  i n  C h a p te r  9 .

The p re s e n te d  o r d e r  and num bering o f  th e  ex p erim en ts  i s  a  com prom ise 

betw een  th e  c h ro n o lo g ic a l  and th e  l o g i c a l  o rd e r  deemed a p p ro p r ia te  f o r  th e  

com ple te  progranm e se e n  in  r e t r o s p e c t .  The f i r s t  e x p e r im e n ts , m a in ly  

co nce rned  w ith  d i s c r e t e  p r e f e r e n c e s  i n  s e q u e n t ia l  p e rfo rm an ce , a r e  

fo llo w ed  by th o se  i n v e s t i g a t i n g  some o f  th e  f a c t o r s  b e l ie v e d  to  c a u se  a 

v a r i a t i o n  i n  a ry  " p r e f e r e n c e " .

M & lo d ^   ̂ BreoV^^Bosed perforrr>Qnce.sJ

X I 2  ̂ ^ ^ 6 etc...
$tacë^ ̂ bopwQbch^»mcr

Çno r a i l . Y

3 t  n  St 39 X
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S ta n d a r d  V ers ion (keyboorc^
fc b

i ~ ; j i 3 3

f r  r f T  f 7 f f TtTI • 1 f 7 '  1 I
j . j  J J 4 j ; J

t o i A f l f f f lf  f  If f  f I l f  i à

I I rr
Î ftX I 2- 3 -V ? «•

Sfcart ▼ Stopw otchp t»>er
c b c . . .

Î s Î Î 6no raUL.)

Î 3f ' f  r r ' c  r F ' r r r ' r  r f W r
I Ifcfe n t - M f 3 t i?  ja  W X

Stop

D e s c r ip t io n

Aim:

S u b je c t s :

E xperim ent ail Roans

I n s t r u c t i o n s :

E xperim en t 1

To i n v e s t i g a t e  p o s s i b le  d i s c r e t e  p r e f e r e n t i a l  

tem pi i n  th e  g iv e n  s e q u e n t i a l  p e rfo rm in g  s i t u a t i o n ,  

i n  w hich  a l l  sp eed s  a r e  t h e o r e t i c a l l y  e q u a l ly  

p o s s i b l e .

The w r i t e r  (E B ): E ig h t  s e r i e s . T hree s e s s io n s

p e r  day a v e ra g e  (piaximum t e n ) .

C o lle g e  t u t o r  acco m p an is t (BB): F our s e r i e s .

One s e s s io n  p e r  day a v e ra g e .

F iv e  fem a le  m usic  studaits(R A ,E E ,E H ,A C ,S H ):

Che s e r i e s  e a c h , Che s e s s io n  p e r  week a v e ra g e ,

EB S e r ie s  1 -8 :  W r i t e r 's  lo u n g e .

BB and  s tu d e n t s :  C o lle g e  p r a c t i c e  room.

L ooking  a t  th e  s c o r e ,  s o f t l y  v o c a l i s e  th e  g iv e n  

m usic  t o  l a h  th ro u g h  th e  b r e a t h ,  w h ile  c o n d u c tin g  

i n  an  e x p re s s iv e  r a t h e r  th a n  fo rm a l way. At each  

s e s s io n  g iv e  a  seq u en ce  o f  p e rfo rm an ces a s  fo llo w s  :«

1) A t th e  s lo w e s t r e a s o n a b le  m u s ic a l sp eed .

2) e t c .  A t th e  n e x t  s lo w e s t  speed  e tc  u n t i l  th e  

f a s t e s t  p o s s ib le  m u s ic a l t r i p l e  m e tre  sp eed  

(beyond w hich  th e  m usic  w ould f e e l  one i n  a  b a r ) .
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Do n o t r a i l ,  a t  th e  end  o f  any p e rfo rm a n ce .

S t a r t i n g  p i t c h  E f l a t ,  g iv e n  b e fo re  each  s in g le  

p e rfo rm a n ce , to  f o r a  th e  to n a l  b a s i s  o f  th e  

"b re a th e d "  p e rfo rm a n ces .

M usic t S ta n d a rd  E f l a t  M elody.

R eco rd ; D a te , Time o f  d ay . D u ra tio n  o f  f o r t y  m usic b e a t s

( i n  EB S e r ie s  7 and 8 ,  F i r s t  "dynam ic" c o n d u c t in g ) .

T im ing; IB S e r ie s  1 -4 :  S topw atch  ( l )  O p e ra te d , r e a d  and

re c o rd e d  by EB.

S e r ie s  5 -8 : C e n tis e c o n d  t im e r  ( l )  Read and

re c o rd e d  by a s s i s t a n t s .

( S e r ie s  7 ,  8 : EB a l s o  h e ld  s to p w a tc h  i n

conduc t i n g  h a n d ) .

BB and  S tu d e n ts :  S topw atch  ( l )  O p e ra te d , r e a d  and

re c o rd e d  Ty EB.

R e s u l ts  and O b se rv a tio n s

(a )  Tempi D i s t r i b u t io n s

As su b se q u en t s e q u e n t i a l  a n a ly s i s  o f  EB S e r ie s  7 and  8 (F ig  1 - ^ )  shoi,TS 

th a t  th e  tempo d i f f e r e n c e  betw een s u c c e s s iv e  p erfo rm an ces  te n d s  t o  g e t 

s m a l le r  tovfards th e  f a s t  end o f  th e  seq u en ce , th e  g e n e ra l  skew to  th e  r i g h t  

m ere ly  i n d i c a t e s  t h a t  th e r e  w ere more p erfo rm an ces  a t  f a s t  tem p i th a n  a t  

slow  o n e s . T h is  may th e r e f o r e  be s i g n i f i c a n t  i n  c o n n e c tio n  w ith  tenqpo 

d is c r im in a t io n  b u t  n o t w ith  any p r e c i s e  p r e f e r e n c e s .  Y/e now have to  con

s id e r  th e  p r o f i l e s  o f  th e  d i s t r i b u t i o n s  i n  th e  c o n te x t  o f  t h i s  g e n e ra l  s lo p e .

A s tu d y  o f  th e  d i s t r i b u t i o n  o f  each  IB s e r i e s  (F ig  1-^ )  shows a  con 

s i s t e n t  b u t n o t r e a d i l y  obv ious peak tend en cy  in  th e  400 m secs a r e a .  The 

combined d i s t r i b u t i o n s  f o r  two s e t s  o f  s e r i e s  (F ig s  I - 3 , 1 -^^) c o n f irm s  t h i s  

p eak , to g e th e r  w ith  i t s  g e n e ra l  r e s t r i c t i o n  to  th e  r e q u i r e d  "same tempo" 

d u ra t io n  s c a le  i n t e r v a l  o f  20 m secs. T h is  i s  p a r t i c u l a r l y  t r u e  f o r  

S e r ie s  5 - 8 ,  w here p eaks a t  270-280 m secs , 330-340  m secs , 750-770 m secs and  

p o s s ib ly  o th e r  v a lu e s  a r e  a l s o  o b se rv ed . T hese a r e  r a t h e r  l e s s  i n  ev id en ce  

i n  S e r ie s  1 -4 ,  a l t h o u ^  th e  t o t a l  com bined IB d a ta  (F ig  I - 4 ) d o es  in d i c a t e  

b ro a d e r  peak te n d e n c ie s  t h a t  in c lu d e  th e s e  v a lu e s ,  to g e th e r  w ith  a  f u r t h e r
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v e ry  b ro ad  peak  a r e a  c e n tre d  on 500 m secs. The m ost o u ts ta n d in g  f e a tu r e  

hov/ever from  th e  can b in ed  IB d a ta  (P ig s  1 “3 , 1 rem ains th e  a p p a re n t 

"same tempo" " p re fe re n c e "  a ro u n d  4.OO m secs , to g e th e r  w ith  an  a s s o c ia te d  

tro u g h  ju s t  one s c a le  i n t e r v a l  w ide  to  i t s  r i ^ t  .

The d a ta  f o r  th e  BB s e r i e s ,  b o th  s in g le  (P ig . I - 2) snd  com bined 

(P ig  shoiTs th e  same g e n e ra l  d i s t r i b u t i o n  p r o f i l e  a s  f o r  IB , b u t w ith

more p r e c i s e  p e a k s , eac h  o n ly  one s c a l e  in te rv a l ,  w id e . T h ree  s h a rp  peaks 

a t  29O-3 OO m secs , 320-330 m secs and 380-390  m secs , a s s o c ia te d  w ith  marked 

su rro u n d in g  t r o u t s ,  and b ro a d e r  peak  a r e a s  a round  520 m secs and 650 m secs 

make th e  BB com bined d a ta  an  e x a g g e ra te d  and c o n s t r i c t e d  v e r s io n  o f  th e  IB 

d i s t r i b u t i o n  p r o f i l e s .  A n o th e r  i n t e r e s t i n g  f e a t u r e  i s  th e  a lm o s t t o t a l  

ab sence  o f  any p e rfo rm a n ces  betw een  570 and  590 m secs, an d  t h i s  to o  i s  

r e f l e c t e d  i n  a  s im i l a r  ten d en cy  f o r  th e  IB  d a ta  to  in c lu d e  a  tro u g h  i n  th e  

same ap p ro x im ate  a r e a .  N e v e r th e le s s ,  th e  m ost s t r i k i n g  common f e a t u r e  

w i th in  th e  b a s i c a l l y  s im i l a r  p r o f i l e s  i s  th e  s h a rp  peak i n  th e  4OO m secs 

a r e a ,  w h ich , l i k e  th e  o th e r  BB p e a k s , i s  w e l l  w ith in  th e  20 m secs l i m i t  f o r  

"same tem po". A lthough  no s t a t i s t i c a l  t e s t s  c o u ld  be a p p l i e d ,  th e  t e s t -  

r e t e s t  p ro c e d u re  g iv e s  w e i ^ t y  s u p p o r t f o r  th e  s ig n i f i c a n c e  o f  t h i s  

ap p rox im ate  v a lu e  f o r  th e  tem pi o f  IB  and  BB in  t h i s  p e rfo rm in g  s i t u a t i o n .

However, th e  s tu d e n t  d i s t r i b u t i o n s  f o r  s in g le  s e r i e s  (P ig  I - 2 ) b e a r  

no re sem b lan ce  to  th o s e  o f  PB, BB o r  t o  each  o th e r .  The q u i t e  s h a rp  p eaks 

o b se rv ed  i n  some o f th e  d i s t r i b u t i o n s  may be  in d iv id u a l  p r e f e r e n c e s ,  b u t  

w ith o u t th e  c o n f irm a tio n  o f  any r e t e s t i n g  no s ig n i f i c a n c e  can  be a t ta c h e d  

to  w hat may be chance c o n c e n tr a t io n s  o f  tem p i. T here a r e  c e r t a i n l y  no 

common p r e f e r e n c e s ,  a l th o u g h  th e  p r o f i l e s  o f  most Ss g iv e  f u r t h e r  t e n t a t i v e  

su p p o rt t o  a  d i s c r e t e  p r e f e r e n c e s  h y p o th e s is .

C lo se r  e x a m in a tio n  o f  th e  PB d a ta  shows s l i g h t  s h i f t s  i n  mauqy o f  th e  

f e a t u r e s  betw een  s e r i e s .  P o r  exam ple , i t  lo o k s  v e iy  much a s  i f  th e  IfOO 

m secs a r e a  peak  s h i f t e d  from  2*jOO-Jf10 m secs in  S e r ie s  1 -4  t o  a  g e n e r a l ly  

f a s t e r  tempo i n  S e r i e s  5 -8  (P ig  1 - ^ ) .  As th e  change i n  tim in g  p ro c e d u re
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was shewn t o  have no e f f e c t ,  th e  p o s s i b i l i t y  o f  a  lo n g  te rm  p h y s io lo g ic a l  

change must be c o n s id e re d .  The w r i t e r  h e ld  th e  s to p w a tc h  i n  h i s  b e a t in g  

hand in  S e r ie s  7 and 8 a l th o u g h  o p e ra t in g  th e  c e n t is e c o n d  t im e r ,  b u t  t h i s  

a t te m p t to  r e p e a t  th e  e x a c t  m e ch an ic a l c o n d i t io n s  o f  S e r i e s  1 -4  f a i l e d  to  

have any o b se rv a b le  e f f e c t .  I n  a d d i t io n ,  th e  sh a rp  c u t  o f f  to  th e  r i ^ t  

o f  t h i s  peal: o b se rv ed  in  S e r i e s  2 -4 ,  w hich  le d  r i s e  t o  th e  s u s p ic io n  o f  

w atch  r e a d in g  p r e ju d i c e , was found to  be g e n e ra l ly  m a in ta in e d  w ith  th e  

e l e c t r i c a l  t im in g .

I t  i s  su g g e s te d  th a t  th e  a b ru p t c u t  o f f  f r e q u e n t ly  o b se rv ed  a t  th e  

f a s t  end o f  th e  d i s t r i b u t i o n s  o f  a l l  S s ,  r e p r e s e n t in g  th e  p o in t  beyond  

w hich t r i p l e  b e a t in g  i s  u n m u s ic a l, may a l s o  be  a  l i m i t i n g  tempo f o r  com

f o r t a b l e  movement sp e e d  when b e a t in g  a  t r i p l e  m e tre . I n  w hich  c a s e ,  any 

ten d en cy  to  peak  th e r e  i s  s o le ly  th e  r e s u l t  o f  movement r a t h e r  th a n  m u s ic a l 

c r i t e r i a .  V /ith in  th e  g e n e ra l  p o s i t i v e  skew th e r e  i s  l i t t l e  ev id en ce  t h a t  

th e  p eak s  i n  each  s in g l e  s e r i e s  d i s t r i b u t i o n  a r e  l e s s  s h a rp  f o r  th e  s lo w e r  

te m p i, w hich  i s  s u r p r i s i n g  when any tempo f lu c t u a t i o n s  i n  p erfo rm ance  o r  a  

l e s s  f i n e  d i s c r im in a t io n  a t  s lo w e r sp eed s  would b e  e x p e c te d  to  m u l t ip ly  

t h e i r  e f f e c t  o v e r  a  lo n g e r  d u r a t io n .  The f a c t  th a t  g e n e r a l ly  b ro a d e r  p eak s  

a r e  n o t o b se rv ed  i n  th e  s lo w er p o r t io n  o f  each  d i s t r i b u t i o n  g iv e s  some 

su p p o rt to  th e  v iew  t h a t  a  d u r a t io n  lo n g e r  th a n  in d iv id u a l  b e a t  s u c c e s s io n  

c o n t r o l s  tem po.

F i n a l l y ,  a p a r t  from  EB S e r ie s  5 -8  combined d a ta  (F ig  I - 3 ) th e r e  i s  no 

o th e r  s u g g e s tio n  from  any S th a t  th e  750 m secs (MM 60) a r e a  i s  a  "norm al"  

tempo f o r  t h i s  m ethod o f  p e rfo rm a n ce . I n  a ry  c a s e ,  a s  f a r  a s  th e  w r i t e r  

was co n c e rn e d , t h i s  end o f  th e  d i s t r i b u t i o n  r e p r e s e n t s  s u b je c t iv e ly  slow  

te m p i, and c e r t a i n l y  n o t  a  " ju s t "  o r  "norm al" s ta n d a rd .

(b ) E f f e c t  o f  S t a r t i n g  Tempo on S ubsequen t Sequence 

The w r i t e r  s e le c te d  s i x  o f  h i s  a d ja c e n t  s t a r t i n g  tem p i and exam ined 

t h e i r  e f f e c t  on th e  su b se q u e n t seq u en ces  i n  S e r i e s  1 -4  (F ig  1 - 3 ) .  They 

in c lu d e d  th e  two m ost common s t a r t i n g  tem pi o f  780-790 m secs and 760-770
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‘5.I OL£ 5

t
X
L u

NI

O
U_

I** M ;o XI w J4 fi O
X _ L $ : « L 5 L 2 ^ - t ~ t ,  f:

ott-tt

CL

,5 ' J"  ^33Üdob>ç ut 
S30ccuJj Ĵ îi
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m secs. A lthough  750-760  m secs w s l s  th e  l e a s t  fav o u red  s t a r t i n g  tempo o f  

th e  s i x ,  e ach  tim e i t  g e n e ra te d  a  p erfo rm an ce  in  th e  400 m secs peak  a r e a  

w ith  w ide tempo gaps e i t h e r  s id e .  F u r th e r ,  n o t on ly  do th e  com bined 

d i s t r i b u t i o n s  f o r  t h i s  and th e  a d ja c e n t  760-770 m secs s t a r t i n g  tem pi 

g e n e ra te  a  v e ry  p ro m in en t and i s o l a t e d  c o n c e n tr a t io n  in  th e  390-410  m secs 

zone b u t a  s im i la r  a s s o c i a t i o n  may b e  s e e n  from  th e  r e v e r s e d  v ie w p o in t i n

F i s

( c ,d )  S p l i t  Tempi D i s t r i b u t io n s  f o r  se q u en ce s  c o n ta in in g  and 

o m it t in g  390-410  m secs "peak"

An o b s e rv a t io n  o f  F ig s  1 n 6 (c ,d )  ™^Gs i t  c l e a r  t h a t  th e r e  i s  no 

m arked change o f  p r o f i l e  when th e  d a ta  i s  d iv id e d  a c c o rd in g  to  th e  p re se n c e  

o r  ab sen ce  o f  th e  390 -410  m secs "peak" tem po. The p r o f i l e  d i f f e r e n c e  

im m ed ia te ly  s u r ro u n d in g  th e  c r i t e r i o n  v a lu e s  was t o  be  e x p e c te d  i n  th e  ca se  

o f  (d ) , g iv e n  th e  a v e ra g e  tempo d i f f e r e n c e  i n  t h i s  a r e a  (F ig  1 - g ) ,  b u t i t  

v e ry  q u ic k ly  g e ts  i n t o  p h ase  i n  b o th  d i r e c t i o n s  w ith  th e  g e n e ra l p r o f i l e  

t r e n d  f o r  th e  t o t a l  com bined d a ta  f o r  S e r ie s  1 -4 . I n  ( c ) ,  th e  c o n c e n tr a t io n  

o f  s t a r t i n g  tem pi a t  740-770 m secs i s  a  h e l p f u l  complement to  th e  d a ta  

s u p p o r tin g  (b ) above ,

( e , f )  C om parative E f f e c t s  o f  f a s t  and  slow  S t a r t i n g  Tempi 

W ith r e g a rd  to  th e  e f f e c t  on th e  f i n a l  tem po. F ig  1 -y (g )  makes i t  

c l e a r  th a t  th e  a p p ro x im a te ly  30 p e r  c e n t a v e ra g e  d i f f e r e n c e  betw een  th e  

tw e n ty - f iv e  f a s t e s t  and s lo w e s t s t a r t i n g  tem p i had  no c o r re s p o n d in g  e f f e c t  

on th e  r e s u l t i n g  f i n a l  te m p i. H owever, ( f )  shows t h a t  th e  number o f  

perfo rm an ces  i n  a  seq u en ce  does a p p e a r  t o  be  g r e a t e r  on av e ra g e  when th e  

s t a r t i n g  tempo i s  s lo w e r ,  and th a t  any g iv e n  s t a r t i n g  tempo te n d s  to  

g e n e ra te  th e  same number o f  p e rfo rm a n c e s . I t  i s  a l s o  c le s ir  from  ( f )  t h a t  

th e  s lo w e s t s t a r t i n g  tem p i w ere i n  th e  f i r s t  h a l f  o f  th e  f o u r  s e r i e s  b e in g  

c o n s id e re d  and th e  f a s t e s t  g e n e r a l ly  l a t e r .  In d e e d , th e y  w ere ta k e n  a lm o st 

e n t i r e l y  from  S e r i e s  l / 2  and 3 / 4  r e s p e c t iv e l y .  Not to o  much m ust b e  made 

o f  t h i s  how ever, a s  an  e x a m in a tio n  o f  th e  raw  d a ta  shows t h a t  a p a r t  from
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seme e x c e p t io n a l  f i r s t  se q u e n c e s , th e  number o f  p e rfo rm a n ces  in  each  

sequence m a in ta in e d  q u i t e  a  s te a d y  l e v e l  t h r o u ^ o u t  n o t  o n ly  S e r ie s  1 -4  

b u t  a l s o  S e r ie s  1 -9 . T here i s  t h e r e f o r e  l i t t l e  s u g g e s t io n  t h a t  boredom 

o r  im p a tie n c e  d u rin g  a  lo n g  programme c au sed  th e  num ber o f  perfo rm an ces 

to  d im in is h .

BB m a in ta in e d  an  even g r e a t e r  c o n s is te n c y  i n  t h i s  r e s p e c t ,  r a r e l y  

v e n tu r in g  e i t h e r  s id e  o f  a  f iv e  o r  s i x  p e rfo rm a n c e s  p e r  sequence p a t t e r n .

The o th e r  S s w ere i n c o n s i s t e n t ,  b o th  w ith in  and be tw een  th e m se lv e s . Of 

t h e s e ,  th e  m ost e c c e n t r ic  was SH, whose f i r s t  and  l a s t  sequences c o n ta in e d  

f o u r  and fo u r te e n  perfo rm an ces  r e s p e c t iv e l y .  The g e n e ra l  av erag e  betw een  

them  was ap p ro x im a te ly  n in e  p erfo rm an ces  i n  e a c h  se q u en ce ,

(g) A n a ly s is  o f  400 m secs P eak  A rea i n  PB d a t a

F ig  1 -y (g )  makes i t  c l e a r  t h a t  no l e a r n in g  o f  t h i s  peak  v a lu e  to o k  

p la c e  ; i n  f a c t ,  i t  makes i t s  m ost p ro m in en t a p p e a r  euice i n  th e  f i r s t  s e r i e s .  

T h ere  i s  how ever a  tendency  f o r  any g iv e n  v a lu e  to  a p p e a r  i n  c o n s e c u t iv e  

s e s s io n s ,  even  when th e  g e n e ra t in g  seq u en ce s  o c c u r re d  on d i f f e r e n t  d a y s .

F o r  exam ple, rows o f  peak  and a d ja c e n t  tro u g h  v a lu e s  can  be seen  i n  S e r ie s  

1 26/ 2- 1/ 3 /7 3  and S e r ie s  2 4 /3 -4 ^ 3 /7 3  r e s p e c t i v e l y .  T h is  ten d en cy  s u p p o r ts  

th e  view  t h a t  th e r e  may b e  m inor v a r i a t i o n s  i n  any p r e f e r r e d  te m p i, c au sed  

by p e r io d ic  f l u c t u a t i o n s  lo n g e r  th a n  th e  c i r c a d i a n  i n  o u r  " i n t e r n a l  c lo c k " ,

(h ) S e q u e n tia l  A n a ly s is

A v i s u a l  a n a ly s i s  o f  th e  EB S e r ie s  7 -8  d a t a  (F ig  1 -g )  shows th e  

te n d e n c y , common to  a l l  s u b je c t s  and  s e r i e s ,  f o r  th e  tempo d i f f e r e n c e  t o  

g e t s m a l le r  tow ards  th e  f a s t  end o f  e v e iy  se q u e n c e . T here  i s  in  f a c t  a  

v e ry  ap p rox im ate  10 p e r  c e n t tempo change ( i n  te rm s  o f  s in g le  b e a t  d u ra t io n )  

a t  e ach  s t e p  from  slow  t o  f a s t ,  w hich  i s  c l e a r l y  g e n e r a l ly  i n  a c c o rd  w ith  

th e  W eber-Pechner p sy c h o p h y s ic a l r e l a t i o n s h i p .  The la c k  o f  any 

co rre sp o n d e n c e  w ith  th e  a c c e p te d  2-3  p e r  c e n t  lim e n  f o r  tempo d is c r im in a t io n  

can  b e  e x p la in e d ,  from  th e  w r i t e r ' s  i n t r o s p e c t i o n  a t  l e a s t .  A lth o u g h  th e
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i n s t r u c t i o n s  asked  f o r  th e  " n e x t s lo w e s t speed" each  t im e , th e  v / r i t e r  was 

aw are t h a t  i n  many c a s e s ,  c e r t a i n l y  away from  th e  f a s t  end o f  th e  se q u e n c e , 

f i n e r  g ra d a t io n s  o f  tem pi w ere p ro b a b ly  p o s s i b le .  D u rin g  p e rfo rm an ces  

two q u e s tio n s  came to  mind v e ry  f r e q u e n t ly ,  "C ould  I  have s t a r t e d  th e  

sequence a t  a  s lo w er tempo?" and "C ould I  have narrow ed  th e  tempo 

d i f f e r e n c e  betw een s u c c e s s iv e  p e rfo rm a n ces?"  O fte n  th e  answ er i n  b o th  

c a s e s  w as: "Y es, I  c o u ld  have d o n e , b u t  I  d id n ’ t " .  Q u es tio n s  o f  t h i s

ty p e  r e c u r r e d  th ro u g h o u t th e  E x p e rim e n ta l Programme and  th e  w r i t e r  s u g g e s ts  

t h a t  one can n o t go beyond th e  answ er g iv e n  above w hich  i s  c o n s i s te n t  w ith  

th e  e x p e rim e n ta l d e f i n i t i o n  o f  p r e f e r e n c e  g iv e n  i n  C h ap te r 7 and i t s  con

c e rn  w ith  speed s  a c t u a l l y  perfo rm ed  and  no o th e r  c r i t e r i a .  I n  E xperim en t 

15 th e  p o s s i b i l i t y  o f  f i n e r  tempo g r a d a t io n s  w i l l  i n  f a c t  be i n v e s t i g a t e d ,  

b u t  i n  th e  m eantim e, t h i s  in v e s t i g a t io n  assum es t h a t  th o s e  tem pi a c t u a l l y  

perfo rm ed  in  any ty p e  o f  ex p erim en t a r e  m ore s i g n i f i c a n t  th a n  th o s e  t h a t  

m i ^ t  have b een .

The seq u en ces  a l s o  co n firm  th e  a p p r o p r ia te n e s s  o f  th e  d u r a t io n  S c a le  

I n t e r v a l  s e le c te d ,  a s  th e  tem pi a t  th e  f a s t  en d , w here th e y  a r e  c l o s e s t ,  

n e v e r  o c c u rre d  w i th in  th e  same i n t e r v a l  i n  th e s e  two s e r i e s  and r a r e l y  i n  

o th e r s ,

A n o th er a s p e c t o f  th e  seq u en ces  shown i n  P ig  1 -g  i s  th e  p o in t  w here 

th e  co n d u c tin g  changes to  w hat th e  w r i t e r  c a l l s  a  "dynam ic" s t y l e .  T h is  

i s  th e  change from  a  sm ooth ly  f lo w in g  and  e x p re s s iv e  b e a t  t o  a  je rk y  and  

much more p o s i t i v e  one . The w r i t e r  was n o t  aw are o f  th e  p o s s ib le  s i g n i 

f ic a n c e  o f  t h i s  change u n t i l  a f t e r  S e r i e s  4  and  so  i t s  p o s i t i o n  was n e v e r  

in d ic a te d  i n  th e  e a r l i e r  raw d a t a ,  b u t  t h e r e  i s  no re a s o n  to  suppose  t h a t  

th e  p a t t e r n  o b serv ed  i n  P ig  1 -g  w ould  n o t  have b een  r e p e a te d  i n  th e  p re v io u s  

s e r i e s .  T h a t th e  tempo o f  t h i s  f i r s t  dynam ic b e a t  i s  in v a r i a b ly  i n  th e  

a r e a  o f  th e  390-410  m secs peak  we have a l r e a d y  g iv e n  p a r t i c u l a r  a t t e n t i o n  

to  g iv e s  i t  an  even g r e a t e r  s i g n i f i c a n c e .  Prom in t r o s p e c t i o n ,  th e  w r i t e r
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was alw ays aw are , in  S e r ie s  7 and 8 , o f  th e  im pending  change t o  "dynam ic" 

h e a t in g  j u s t  b e fo re  i t s  p e rfo rm an ce , and su b se q u e n t c o n v e rs a t io n  w ith  BB 

re v e a le d  t h a t  he  to o  was av/are o f  t h i s  q u a l i t a t i v e  change i n  h i s  

c o n d u c tin g  a t  a  c e r t a i n  p o in t .  The q u e s tio n  to  b e  d is c u s s e d  a g a in  l a t e r ,  

i s  w h e th e r t h i s  tem po i s  j u s t  a  p h y s ic a l  " g e a r  change" a s s o c ia te d  o n ly  

w ith  b e a t in g  tim e seq u en ces  o r  w h eth er th e r e  i s  an  i d e n t i c a l  o r  c o r r e s 

po n d in g  tempo in  seq u en ce s  in v o lv in g  o rth o d o x  m u s ic a l perfo rm ance w ith  

v o ic e  o r  in s tru m e n t .

W ith  r e g a rd  t o  th e  tem pi im m ediate ly  p re c e d in g  and fo llo w in g  th e  f i r s t  

"dynam ic" b e a t ,  t h e r e  does appesir to  be a  r a t h e r  l a r g e r  gap betw een  them 

and t h i s  b e a t  th a n  th e  g e n e ra l s e q u e n t ia l  t r e n d  w ould  s u g g e s t ,  p a r t i c u l a r l y  

on th e  ap p ro ach  to  i t  from  th e  s lo w er tem po, A co n co m itan t tro u g h  e i t h e r  

s id e  o f any p r e f e r e n c e  was to  be e x p e c te d , b u t  th e  400 m secs a re a  peak  a ls o  

p ro b a b ly  a f f e c t e d  th e  w hole o f  th e  p r o f i l e  to  i t s  l e f t .  As th e r e  w ere 

alw ays j u s t  two o r  th r e e  perfo rm an ces a f t e r  t h i s  change t o  "dynam ic" 

b e a t in g  i t  was p e rh a p s  in e v i ta b l e  t h a t  th e  o b se rv ed  d o u b le  peak p r o f i l e  to  

th e  l e f t  sh o u ld  r e s u l t .

The v e r t i c a l  s p a c in g  o f  th e  seq u en ces  makes some a t te m p t to  convey 

t h e i r  te m p o ra l p ro x im a tio n . I t  w i l l  be se e n  t h a t  th e  te n d e n c y , p re v io u s ly  

n o te d  in  o th e r  d a t a ,  f o r  su c c e s s iv e  seq u en ces  to  g e n e ra te  rows o f  s im i la r  

te m p i, a p p e a rs  th ro u g h o u t th e  f u l l  s e q u e n t ia l  r a n g e .  I t  i s  a l s o  c l e a r ,  

t h a t  w ith  t h e .w r i t e r  a t  l e a s t ,  th e r e  was no g r e a t  o v e r a l l  change i n  th e  

s e q u e n t i a l  p a t t e r n  d u r in g  a  s e r i e s .  F i n a l l y ,  w i th in  th e  225 seq u en ces  

perfo rm ed  by EB d u r in g  E x p t 1 ,  th e r e  w ere o n ly  e le v e n  o c c a s io n s  when 

s u c c e s s iv e  tem pi w ere n o t i n  f a c t  f a s t e r ,  and in s te a d  w ere th e  same o r  

s l i g h t l y  s lo w e r s p e e d s . The tem pi a t  w hich  t h i s  o c c u r re d  w ere s p re a d  

o v e r  th e  w hole ra n g e  an d  presum ably  w ere th e  r e s u l t  o f  a  l o s s  o f  

c o n c e n t r a t io n .

T here  th e n  a p p e a rs  t o  be scxne e v id e n c e  to  su p p o r t th e  d i s c r e t e
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p re fe re n c e  h y p o th e s is .  I n  th e  c a s e s  o f  EB and BB a  q u i t e  rem a rk ab le  

s im i la r  p r o f i l e  o f  narrow  and b ro a d  p eak s and t r o u t s  can  b e  o b se rv e d , 

w h ich , a l th o u g h  n o t r e f l e c t e d  in  th e  d i f f e r e n t  d i s t r i b u t i o n s  e x h ib i te d  

by th e  o th e r  S s ,  w as so  c o n s i s t e n t ly  co n firm ed  by  t e s t  and r e t e s t  t h a t  

th e  w r i t e r  p r e s e n ts  i t  a s  d a ta  o f  some s ig n i f i c a n c e .  E v id en ce  t h a t  th e  

in t r a - s U b je c t  c o n s is te n c y  v;as n o t c au sed  by le a r n in g  h a s  a l re a d y  b e e n  

g iv e n . I n t e r - s u b j e c t  l e a r n in g  was a l s o  n o t p o s s ib le  a s  th e  p a t t e r n  had  

a l re a d y  b een  e s ta b l i s h e d  i n  E B 's  e a r ly  d a t a  b e fo re  BB commenced h i s  f i r s t  

s e r i e s  and th e  l a t t e r  n e v e r  h e a rd  th e  w r i t e r ’ s  p e rfo rm a n c e s .

The m ost n o ta b le  f e a t u r e s  o f  t h i s  p r o f i l e  s i m i l a r i t y  betw een  th e  d a ta  

o f  IB and EB seem to  be : -

a  g e n e ra l  p o s i t i v e  skew.

a  s h a rp ly  c u t  o f f  peak  a r e a  a t  th e  f a s t  end . 

a  b ro a d e r  peak  n e a r  th e  slow  en d .

an  a p p a re n t " p re fe re n c e "  a round  430 m secs c o in c id in g  w ith  th e  

change t o  "dynam ic" c o n d u c tin g , 

a  peak  betw een  t h i s  p o in t  and  th e  f a s t  c u t  o f f  p eak , 

a  conmon te n d en cy  f o r  a  b ro a d  peak  c e n tr e d  on 500 m secs .

D u rin g  E xpt 1 an  a d d i t i o n a l  l i n e  o f  e n q u iry  s u g g e s te d  i t s e l f  a s  a  

r e s u l t  o f  th e  c o n t in u in g  p re se n c e  o f  th e  400 m secs a r e a  peak  i n  s u c c e s s iv e  

EB s e r i e s .  I t  was th e r e f o r e  d e c id e d  to  d e la y  th e  n e c e s s a iy  i n v e s t i g a t i o n  

o f  s e q u e n t ia l  tem pi in  a  more g e n u in e ly  m u s ic a l s e t t i n g  and p u rsu e  in s t e a d  

s e v e r a l  p o s s i b i l i t i e s  c o n n e c te d  w ith  th e  a p p a re n t EB p re f e r e n c e  i n  t h i s  

a r e a .  F o r  t h i s  re s iso n , and t o  f a c i l i t a t e  in te r - g r a p h  cc m p a riso n , th e  

390-410 m secs "same tempo" i n t e r v a l  i s  h ig h l ig h te d  by r e d  d o t t e d  l i n e s  i n  

F ig  1 -g  and a l l  th e  d a t a  f o r  E x p ts  2 -4 .

E x p t8 2 ^ ,  th e  f i r s t  o f  th e s e  su p p lem en ta ry  t e s t s ,  p ro b e s  th e  

p o s s i b i l i t y  o f  t h i s  tempo b e in g  r e a d i l y  perfo rm ed  in  s in g le  a t te m p t 

s i t u a t i o n s  w h ile  u s in g  th e  same p e rfo rm in g  m ethod. F ig  16 shows t h a t  th e
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r e s p e c t iv e  s e r i e s  o f  each  w ere u n d e r ta k e n  i n  th e  p e r io d  im m ed ia te ly  

fo l lo w in g  E xpt 1 PB S e r ie s  1 -4 , and b e fo re  S e r i e s  5 -8 .

D e s c r ip t io n

Aim:

S u b je c t  :

E x p e r im e n ta l R oan: 

I n s t r u c t i o n s  :

M usic : 

R eco rd :

T im in g :

E x p erim en ts  2 ^

W ith  j u s t  one S (PB) and  u s in g  th e  same p e rfo rm in g

m ethod a s  i n  E xpt 1 , t o  in v e s t ig a t e  w h e th e r th e

400 m secs peak  a r e a  tempo n o te d  in  th e  PB d a ta  

co u ld  b e  r e a d i ly  p e rfo rm ed  in  a  n o n - s e q u e n tia l  

s i t u a t i o n .
A

PB. 2 : N ine s e r i e s .  Up to  tw e n ty - f iv e

s e s s io n s  p e r  day .

2 : Two s e r i e s .  Each s e r i e s  d u r in g  one

day .

W r i t e r ’ s  lo u n g e .

U sing  th e  same m usic  and p e rfo rm in g  method a s  i n  

E xp t 1 and b e a t in g  d y n am ica lly  : -  

2^ : Make a  s in g l e  a t te m p t a t  th e  400 m secs peeLk

a r e a  tem po.

Make a  g roup  o f  a t te m p ts  a t  th e  400 m secs 

peak  a r e a  tem po , s to p p in g  when a  perfo rm an ce  

o c c u rs  w i th in  th e  380-420  m secs " t a r g e t "  

(G iv in g  a  t h e o r e t i c a l l y  e q u a l chance o f  a  

peak  o r  n o n -p eak  tempo o c c u r r in g  i n  th e  

" t a r g e t " .  S u b seq u en t a t te m p ts  a f t e r  f a i l u r e  

b e in g  made i n  th e  knowledge o f  b o th  d i r e c t i o n  

and  d eg ree  o f  e r r o r ) .

S ta n d a rd  E f l a t  M elody.

D a te ,  Time o f  d a y , D u ra tio n  o f  f o r ty  m usic  b e a t s  

( tw e n ty - f iv e  in  S e r i e s  7 - 9 ) .

2^ S e r i e s  1 -3 : S to p w atch  ( l )  O p e ra te d , r e a d  and

S e r ie s  4 -9 :  S to p w atch  (2 ) re c o rd e d  "by PB.

2^ S e r ie s  1 : S to p w atch  ( l )  O p e ra te d , r e a d  and

S e r ie s  2 : S to p w atch  (2 ) re c o rd e d  by PB.

2®:

R e s u l t s  and O b se rv a tio n s

(a )  Tempi D is t r ib u t io n s  and C um ula tions

E xp t 2^ : P ig  2—J shows t h a t  c o n p a r a t iv e ly  few  p e rfo rm an ces  f e l l
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o u ts id e  th e  g e n e ra l  i+XX) m secs zone b e in g  in v e s t i g a t e d ,  and a l s o  a  p r o f i l e  

s i m i l a r i t y  w i th  th e  r e le v a n t  a r e a  o f  most seq u en ce  d i s t r i b u t i o n s  i n  th e  

PB E xpt 1 d a t a  (F ig  1 - ^ ) .  A lthough  f a s t e r  "dynam ic" c o n d u c tin g  was 

a v a i la b l e  th e  w r i t e r  n e a r ly  a lw ays a c c u ra te ly  s e le c te d  th e  tempo c o r r e s 

p ond ing  t o  th e  s e q u e n t i a l  " g e a r  ch an g e". V /hile i t  w ould be w rong to  

a p p ly  th e  te rm  p re f e r e n c e  to  t h i s  p a r t i c u l a r  e x p e r im e n ta l s i t u a t i o n ,  i t  

does seem re m a rk a b le  t h a t  i t  was p o s s ib le  to  remember e i t h e r  t h i s  

p a r t i c u l a r  tempo o r ,  p e rh a p s , th e  movement " f e e l "  a s s o c ia te d  w ith  th e  change 

frcm  f lo w in g  to  "dynam ic" c o n d u c tin g . F u r th e r  r e f e r e n c e  t o  F ig  2-^ shows 

a l s o  th e  same g e n e ra l  tendency  f o r  d i s t r i b u t i o n s  to  c u t  o f f  more s h a rp ly  

on th e  slow  s id e  p r e v io u s ly  n o te d  in  E xpt 1 . The change o f  s to p w atch  

b etw een  S e r i e s  3 and  4  c l e a r ly  made no  d i f f e r e n c e ,  b u t  th e  s h i f t  o f  th e  

d i s t r i b u t i o n  to  th e  l e f t  betw een  S e r ie s  6 and 7 ,  paraü L le lin g  a  s im i la r  

phenomenon i n  E x p t 1 w i l l  be f u r t h e r  d is c u s s e d  u n d er (b ) b e lo w .

E xpt 2 ^ : The " t a r g e t "  a r e a ,  in c lu d in g  b o th  two peak  and  two tro u g h

sc a d e  i n t e r v a l s  a s  o b se rv e d  i n  th e  PB Expt 1 S e r i e s  1 -4  d a t a ,  gave an 

e q u a l t h e o r e t i c a l  chance o f  e i t h e r  a  peak  o r  tro u g h  tempo o c c u r r in g  w ith in  

i t .  As b o th  s e r i e s  w ere u n d e rta k e n  b e fo re  th e  tim e o f  th e  tempo s h i f t  

n o te d  in  b o th  E x p ts  1 and  2 ^ , n o t u n e x p e c te d ly  t h e i r  p eak s  c o in c id e  w ith  

th o s e  o f  E x p t 2^ S e r i e s  1 -4  (F ig  2—j ) .  I n  a d d i t io n  th e  g e n e ra l  p r o f i l e s

a r e  a g a in  v e ry  s i  mi 1 e r  -  th e  a lm o st t o t a l  la c k  o f  p e rfo rm an ce  i n  th e  4 1 0 - 

4 2 0  m secs s c a l e  i n t e r v a l  i n  b o th  2^ and 2^ b e in g  p>erhaps even  more 

rem a rk a b le  th a n  th e  s h a rp  peak  to  i t s  l e f t .

The c u m u la tiv e  a n a ly s i s  shows th a t  v e ry  few "g ro u p s"  w ere n e c e s s a ry ,  

th e  " t a r g e t "  b e in g  h i t  u s u a l ly  a t  th e  f i r s t  a t te m p t ,  and  i f  n o t ,  c e r t a i n l y  

a t  th e  fo l lo w in g  on e . A gain th e  ten d en cy  f o r  th e  same p r e c i s e  sp eed s  to  

o c c u r  in  s u c c e s s iv e  t r i a l s  may be n o t i c e d ,  b u t ,  s u r p r i s i n ^ y ,  no more so  

th a n  in  E x p t 1 , w here th e  t r i a l s  w ere much f u r t h e r  a p a r t  c h ro n o lo g ic a l ly  

and  w here th e  s e q u e n t i a l  prcx;edure was p ro b a b ly  l e s s  fa v o u ra b le  f o r  i t .
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I t  may a l s o  be n o te d  t h a t  th e  c u m u la tio n s  show t h a t  th e r e  was no a n c h o r

e f f e c t  o r  l e a r n in g  o f  th e  f i r s t  tempo o f  e i t h e r  s e r i e s .

(b) Combined D i s t r i b u t io n s  and  C om parison w ith  E xpt 1

E xp t 2^; The com parison  i s  l im i t e d  to  th e  can b in ed  d a ta  o f  th e  s e r i e s

o f  b o th  ex p e rim e n ts  i n  c l o s e s t  c h ro n o lo g ic a l  p ro x im a tio n . P ig  2 -2  shows

even  more c l e a r ly  th e  acc u racy  o f  th e  w r i t e r ' s  a im ing  f o r  th e  400 m secs

peak  a re a  tempo and  th e  n e g a t iv e ly  skewed d i s t r i b u t i o n s  w ith  t h e i r  s h a rp
A

c u t - o f f  to  th e  r i g h t .  The s i m i l a r i t y  o f  p r o f i l e  betw een  th e  E xp t 2 d a t a  

and th e  400 m secs a r e a  o f  th e  E xp t 1 d i s t r i b u t i o n s  c l o s e s t  to  them ch rono 

lo g i c a l l y  may a l s o  b e  s e e n , to g e th e r  w ith  th e  p a r a l l e l  s h i f t  to  th e  l e f t  

in  th e  second  p a i r  o f  com bined d a t a .  However, i t  must be p o in te d  o u t t h a t  

th e  p erfo rm an ces  i n  S e r ie s  7 -9  w ere  tim ed  o v e r  25 b e a t s  and th e  s h i f t  may 

b e  due to  a  d i f f e r e n t  a t t i t u d e  on th e  p a r t  o f  th e  w r i t e r  o c c a s io n e d  by a  

s h o r te r - te r m  m u s ic a l " g o a l" . I n  r e t r o s p e c t ,  a l th o u g h  ch an g in g  th e  t o t a l  

d u ra t io n  o f  th e  p ie c e  i s  a  l e g i t i m a t e  and  p ro b a b ly  f r u i t f u l  a r e a  f o r  

f u r t h e r  r e s e a r c h ,  i t  was a  m is ta k e  to  in t ro d u c e  a n o th e r  v a r i a b le  h e r e ,  

n e c e s s i t a t i n g  a l s o  a  d i f f i c u l t  a d a p ta t io n  o f  th e  raw s c o re s  to  th e  s c a le  

i n t e r v a l .  I n  any c a s e ,  a l th o u g h  th e  s h i f t  c o u ld  in d i c a te  t h a t  some lo n g 

te rm  b io l o g ic a l  v a r i a t i o n  c a u se d  th e  w r i t e r ' s  tem pi to  be f a s t e r  i n  th e

Al a t e r  s e r i e s  o f  b o th  E x p ts  1 and  2 , i t  must be n o te d  t h a t  th e  peak  tem pi 

o f  E xpt 2 S e r ie s  7-9  a re  one s c a le  i n t e r v a l  f u r t h e r  to  th e  l e f t  th a n  th o s e  

o f  th e  c h ro n o lo g ic a l ly  l a t e r  s e r i e s  from  E x p t 1 a l s o  shown in  P ig  2 -2 .

E xpt 2^ : The com bined d a ta  (P ig  2 - 2) need  no f u r t h e r  comment a s  much

o f  th e  above a p p l ie s  h e re  a l s o .

The r e s u l t s  o f  E x p ts  2 ^  c e r t a i n l y  su g g e s t t h a t  th e  change t o  "dynam ic" 

b e a t in g  p e a k , w h e th e r i t  s h i f t s  s l i g h t l y  o r  n o t ,  h a s ,  a t  l e a s t  f o r  th e  

w r i t e r ,  a  s ig n i f i c a n c e  o f  i t s  own q u i t e  a p a r t  from  i t s  c r u c i a l  p o s i t i o n  i n  

th e  s lo w - f a s t  seq u en ce . H owever, th e  w r i t e r  was n o t  y e t  s a t i s f i e d  t h a t
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th e  400 m secs peak  a r e a  was n o t  an a r t e f a c t  o f  th e  e x p e rim e n ta l programme 

t o  d a t e .  T here  was th e  p o s s i b i l i t y  o f  a  tem po, once e s ta b l i s h e d  a s  

s i g n i f i c a n t  i n  th e  p e r f o r m e r 's  m ind, b e in g  u n c o n sc io u s ly  m em orised, p e rh a p s  

th ro u g h  th e  r e c a l l  o f  th e  ty p e  o f  movements and  m u scu la r " f e e l"  a s s o c ia te d  

w ith  i t .  The w r i t e r  s p e c u la te d  t h a t  a  d i f f e r e n t  s e q u e n t i a l  ro u t in e  m ig h t 

have e s ta b l i s h e d  a  d i f f e r e n t  tempo p r o f i l e ,  w ith  th e  su b seq u en t m em orisa

t i o n  o f  o th e r  speeds "c o n firm in g "  a n o th e r  s p u r io u s  p r e f e r e n c e .  I n  any

ABc a s e ,  a l t h o u ^  each  peak  o b se rv ed  in  E x p ts  2 i s  c l e a r l y  g e n e ra l ly

c o n ta in e d  w i th in  th e  20 m secs "same tempo" l i m i t s ,  i t  w ould n o t be c o r r e c t

t o  c a l l  i t  a  p r e f e r e n c e ,  even  f o r  t h i s  l i m i t e d  p e rfo rm in g  m ethod, when th e

t o t a l  p ro c e d u re  had been  so  fa v o u ra b le  f o r  i t s  e x e c u tio n .

A lthough  P ig s  I -5  and 1 -^  show l i t t l e  e v id e n c e  o f  any r e l a t i o n s h i p

betw een  s e q u e n t ia l  s t a r t i n g  tempo and  th e  l i k e l ih o o d  o f  th e  I4ÛO m secs

a r e a  tempo b e in g  g e n e ra te d ,  i t  was d e c id e d  to  i n i t i a t e  a  f u r t h e r  ex p e rim en t

t o  s e e  i f  a  change o f  s e q u e n t i a l  r o u t in e  c o u ld  a f f e c t  b o th  th e  2fOO m secs

ABOpeak  and  g e n e ra l d i s t r i b u t i o n  p r o f i l e .  E x p ts  3 w ere u n d e rta k en  

s im u lta n e o u s ly  i n  th e  p e r io d  im m ed ia te ly  fo l lo w in g  E xpt 1 S e r ie s  3 -8  and 

w i l l  th e r e f o r e  be com pared on ly  w ith  eac h  o th e r  and th o s e  s e r i e s .

-P • 4. 7ABCE x p erim en ts  3

D e s c r ip t io n

Aim; W ith  j u s t  one S (EB) , and u s in g  th e  same p e rfo rm in g

m ethod a s  i n  E xp t 1 ,  to  i n v e s t ig a t e  th e  e f f e c t  on  

th e  Ss 400 m secs a r e a  tempo and  g e n e ra l d i s t r i b u t i o n  

p r o f i l e  o f  th e  g iv e n  d i f f e r e n t  s e q u e n t ia l  s i t u a t i o n s ,  

S u b je c t : PB: One s e r i e s  e a c h  e x p e rim e n t. S e s s io n s  w e l l 

sp a c e d , in te rm ix e d  and r a r e l y  on same day. 

E x p e rim e n ta l Room: " W rite r 's  lo u n g e .

I n s t r u c t i o n s :  I n  a d d i t io n  t o  th e  g e n e r a l  p e rfo rm in g  method a s

i n  E xp t 1 : -  

Make t l

c o in c id e  w ith  a  s im u lta n e o u s ly  b e a t in g  M aezel

3 : Make th e  f i r s t  p e rfo rm an ce  in  each  sequence
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Metronome s e t  a t  710-720 m secs (A c c u ra te ly  

a d ju s te d  a g a in s t  c e n t is e c o n d  t i m e r ) .
B3 : S t a r t  a t  th e  f a s t e s t  p o s s ib le  t r i p l e  m e tre

speed  (n o t one i n  a  b a r )  and th e n  p e rfo rm  a t  

th e  n e x t f a s t e s t  sp eed  e t c  u n t i l  th e  s lo w e s t 

re a s o n a b le  m u sica l sp e e d ,
c3 : S t a r t  a t  th e  s lo w e s t re a s o n a b le  m u s ic a l speed

a s  in  E xpt 1 , b u t  make a l l  th e  c o n d u c tin g  

"dynam ic" i n  q u a l i t y .

S t a r t i n g  P i tc h  E f l a t  g iv e n  a s  i n  E x p t 1 .

M u sic ; S ta n d a rd  E f l a t  M elody.

R eco rd : D a te , Time o f  d ay . D u ra tio n  o f  f o r t y  m usic  b e a t s .

T im ing : C e n tise c o n d  t im e r  ( l ) .  Read and r e c o rd e d  by

a s s i s t a n t s .

(s to p w a tch  a l s o  h e ld  i n  c o n d u c tin g  hand)

R e s u l t s  and O b se rv a tio n s

(a ) Tempi D i s t r i b u t io n s  
X

E xpt 3 : I f  any s lo w - f a s t  sequence  i s  d e te rm in e d  to  some e x te n t  t y

th e  s t a r t i n g  tem po, i t  i s  l i k e l y  t h a t  th e  s t a r t i n g  tempo m ost u n fa v o u ra b le  

t o  th e  c o n d i t io n s  g e n e ra t in g  a  400 m secs peak  a r e a  te n p o  f o r  th e  w r i t e r  

w i l l  be th e  one m ost r e c e n t ly  o b se rv ed  a s  a  tro u g h  a t  th e  s lo w  end o f  th e  

E x p t 1 d i s t r i b u t i o n s . R e fe re n c e  to  P ig s  1 and 1 - j  shows t h a t  th e  710-

720 m secs tem po im posed a t  th e  s t a r t  o f  each  sequence  i n  E x p t 3 w as r a r e l y

perfo rm ed  i n  th e  l a s t  f o u r  PB s e r i e s  o f  E xpt 1 .

The seq u en ce  d i s t r i b u t i o n s  a r i s i n g  from  t h i s  im posed s t a r t i n g  tempo 

(P ig  3-1 ) ,  a l th o u g h  show ing a  g e n e ra l p r o f i l e  s i m i l a r i t y  w i th  th e  E xp t 1 

s e r i e s  i n  c l o s e s t  c h ro n o lo g ic a l  p ro x im ity  (P ig  1 - ^ ,  S e r ie s  8 ) ,  shows a l s o  

a  c o n s i s te n t  s h i f t  t o  th e  l e f t  i n  s e v e r a l  o f  i t s  f e a t u r e s .  T h is  i s  

p a r t i c u l a r l y  so  i n  th e  c a se  o f  th e  2fOO m secs a r e a  w here a  s h i f t  o f  one s c a le  

i n t e r v a l  i s  c l e a r l y  seen  i n  th e  "same tempo" 20 m secs p eak . T h is  may be 

no more th a n  a  c o n t in u a t io n  o f  th e  t r e n d  to w ard s  f a s t e r  t e n p i  n o te d  i n  th e  

p re v io u s  e x p e r im e n ts ,  b u t  th e  p o s s i b i l i t y  o f  i t s  b e in g  c a u se d  by  a  r a t h e r  

f a s t e r  s t a r t i n g  tem po th a n  t h a t  u s u a l ly  em ployed i n  an  u n r e s t r i c t e d
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s i t u a t i o n  m ust a l s o  be c o n s id e re d .  However, th e  e v id en ce  from  E xpt 1 

(P ig s  1-^  and 1 -y (g ) )d o e s  n o t  g iv e  much su p p o rt f o r  a  g e n e r a l ly  f a s t e r  

o r  s lo w er s t a r t i n g  tempo h a v in g  much e f f e c t  l a t e r  i n  th e  seq u en ce .

W ith r e g a rd  to  th e  m e c h a n ic a lly  c o n tr iv e d  s t a r t i n g  "same sp eed ” a t  

710-720 m secs , i t  i s  i n t e r e s t i n g  t h a t  th e  a c tu a l  re c o rd e d  ran g e  o f  tem p i 

i s  on ly  a  l i t t l e  o v e r one s c a l e  i n t e r v a l  in  w id th , th e  raw  s c o re s  i n  th e  

a d ja c e n t i n t e r v a l s  b e in g  v e ry  c lo s e  to  th e  d iv id in g  v a lu e .  T h is  means 

th a t  th e  com bined v a r i a t i o n  due to  metronome in c o n s is te n c y ,  a n d , more 

p e r t i n e n t l y ,  to  d i f f e r e n c e s  in  r e a c t io n  tim e and s w itc h in g  and  any c e n t i 

second t im e r  in a c c u ra c y , was m asked by th e  s c a le  i n t e r v a l  and  d id  n o t  

a f f e c t  th e  r e s u l t s  i n  t h i s  o r  o th e r  e x p e rim e n ts . T h is  i s  th u s  f u r t h e r  

c o n f irm a tio n  t h a t  b o th  th e  10 m secs s c a le  i n t e r v a l  and th e  20 m secs 

"same tempo" i n t e r v a l  have v e iy  a p p r o p r ia te  v a lu e s  f o r  t h i s  ty p e  o f  

e x p e rim e n t,
A

One o th e r  o b s e rv a tio n  n eed s  t o  be made on th e  3 sequence  d i s t r i b u t i o n

p r o f i l e .  A lthough  a  gap was in e v i t a b l e  betw een th e  710-720 m secs s t a r t

and th e  n e x t tem po, th e  ap p ro x im ate  20 p e r  c e n t tempo d i f f e r e n c e  i s  ab o u t

tw ic e  th a t  g e n e r a l ly  observed  i n  E xpt 1 (P ig  1 -g )  ,

BExpt 3 : R e v e rs in g  th e  seq u en ces  a p p e a rs  to  change th e  E x p t 1 - ty p e

d i s t r i b u t i o n  more r a d i c a l l y .  Not o n ly  i s  th e  g e n e ra l p r o f i l e  d i f f e r e n t ,  

b u t  th e  s lo w e s t tempo i s  much l e s s  ex trem e when i t  i s  th e  f i n a l  and  n o t  

th e  f i r s t  perfo rm an ce  o f  th e  s e q u e n c e . Prom in t r o s p e c t io n  th e  w r i t e r  

s u s p e c ts  t h a t  th e  l a t t e r  may b e  due to  im p a tie n c e  to  end an  a p p a re n t ly  

lo n g  seq u en ce , o r  b e in g  u n ab le  to  make th e  same l e i s u r e l y  "m en ta l"  

p r e p a r a t io n  r e q u i r e d  f o r  a  v e ry  slow  tempo th a t  i s  p o s s ib le  when i t  i s  th e  

f i r s t  speed  p e rfo rm ed . The l a s t  "dynamic" b e a t  when "c h a n g in g  g e a r"  down 

to  non-"dynam ic" c o n d u c tin g  does n o t o c c u r  so  c o n s i s t e n t ly  i n  th e  same 

tempo a r e a « th e  f i r s t  "dynam ic" b e a t  i n  th e  r e v e r s e  p ro c e d u re  o f  E x p t 1 .

T h is  w i l l  b e  r e f e r r e d  to  i n  more d e t a i l  u n d er ( b ) , O th e r  f e a t u r e s  o f  th e  

d i s t r i b u t i o n  a r e  th e  b ro a d  troug]h a r e a  c e n t r e d  on 450 m secs and th e  n a rro w
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"same tempo" 20 m secs tro u g h  a t  290-310 m secs . W ithou t r e t e s t  

c o n f irm a tio n  how ever th e s e  may b e  no more th a n  chance o c c u r re n c e s .
Q

E xpt 3 : M aking a l l  th e  c o n d u c tin g  "dynam ic" a p p e a rs  to  cau se  th e

g r e a t e s t  d is tu rb a n c e  to  th e  E xp t 1 - ty p e  d i s t r i b u t i o n ,  a l th o u g h , a s  w ould 

be  e x p e c te d , n o t a t  th e  f a s t  end  w here th e  b e a t in g  would have been  "dynam ic" 

i n  any c a s e .  V/hat i s  p a r t i c u l a r l y  la c k in g  i s  th e  E xp t 1 - ty p e  peak  around  

IfOO m secs, cau sed  p resum ably  by th e  ab sen ce  o f  any "change o f  g ea r"  t o  o r  

from  dynamic co n d u c tin g .

(b) A n a ly s is  o f  change to  and from  "dynam ic" c o n d u c tin g

A com parison  w ith  th e  r e l e v a n t  p o r t i o n  o f  th e  E xpt 1 S e r i e s  7 and  8

d i s t r i b u t i o n s  (P ig  3 -z )  shows t h a t  th e  r e s p e c t iv e  a re a s  o f  th e  f i r s t  o r

l a s t  "dynam ic" b e a t  and th e  s e q u e n t i a l l y  a d ja c e n t  tem pi aire l e s s  w e l l

A Bd e f in e d  and  p r e c i s e  in  E x p ts  3 and 3 • The change o f  s e q u e n t i a l  r o u t in e

h a s  a p p a re n tly  d is tu r b e d  th e  c o n s is te n c y  o f  th e  "change o f  g ea r"  p o i n t ,

b u t  n o t i t s  mean v a lu e ,  w hich  rem a in s  c lo s e  to  400 m secs. As a  r e s u l t ,

th e  two c l e a r  tro u g h s  and e q u i d i s t a n t  p eak s  b o th  s id e s  o f  t h i s  a p p a re n t

" p r e f e r e n c e " , c l e a r l y  se e n  in  E x p t 1 S e r ie s  7 and  8 a r e  much l e s s  in

ABev id en ce  i n  E x p ts  3 • I t  i s  a l s o  i n t e r e s t i n g  t h a t  i n  no c a s e  i s  th e r e

a  non-"dynam ic" b e a t  a t  o r  to  th e  l e f t  o f  th e  400 m secs a r e a ,  a l th o u g h  

s e v e r a l  s lo w e r  tem pi w ere co n d u c ted  i n  a  "dynam ic" way,

(c )  S e q u e n t ia l  A n a ly s is  and C om parisons

P ig  3 “3 a g a in  shows th e  ten d en cy  to  p e rfo rm  th e  same tempo in  c o n -
g

s e c u t iv e  seq u en ce s , w h a te v e r th e  s e q u e n t i a l  r o u t i n e .  Only i n  E xpt 3 

w ere th e r e  any tempo r e v e r s a l s  o r  r e p e t i t i o n s ,  and th e  number o f  th e s e ,  

can p a red  w ith  t h e i r  t o t a l  ab sen ce  i n  E x p ts  3 ^  and 3^ w ould i n d i c a t e  t h a t  

ju d g in g  a  s l i g h t l y  s lo w e r tempo i s  r a t h e r  h a r d e r  th a n  th e  r e v e r s e  p ro c e s s .  

The w r i t e r  w ould co n firm  t h a t  a t  th e  f a s t  end p a r t i c u l a r l y ,  i t  was o f te n  

v e ry  d i f f i c u l t  to  f o r c e  th e  tempo t o  go s lo w e r ,  b u t  t h i s  may have b een  

due to  change o f  r o u t in e  a f t e r  many s e r i e s  o f  s lo w -fa is t s e q u e n c e s . The 

av e rag e  tempo d if f e r e n c e  a t  th e  f a s t  end o f  th e  seq u en ces  i s  q u i t e  c l e a r l y
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B Cs m a l le r  i n  E xp t 3 • F i n a l l y ,  th e  seq u en ces  f o r  Expt 3 a g a in  make

a p p a re n t th e  g e n e r a l ly  more even n a tu re  o f  t h a t  d i s t r i b u t i o n .

T ak in g  th e  d a ta  o f  E x p ts  3 ^ ^  a s  a  w h o le , seme common f e a t u r e s

em erge. They a l l  g e n e ra te d  some tem p i f a s t e r  th a n  any t h a t  o c c u rre d

th ro u g h o u t E x p t 1 , th e y  s h a re  a  common tro u g h  i n  th e  r e g io n  o f  300 msecs

and th e  im posed 710-720 m secs tempo o f  E x p t was o b v io u s ly  n o t  l e a r n t

B Cand su b se q u e n tly  re p ro d u c e d  in  th e  c o n c u r r e n t ly  ru n n in g  E x p ts  3 and 3 •

F o r some re a s o n  how ever t h i s  tempo d id  mark th e  ap p ro x im ate  tempo l i m i t  a t  

th e  slow  end  f o r  b o th  th e s e  e x p e rim e n ts .

A ll  th e  above c e r t a i n l y  s u g g e s ts  t h a t  th e  d i s t r i b u t i o n  p r o f i l e s  may

Cb e  a  f u n c t io n  o f  th e  sequence o r  r o u t in e  em ployed . I n  p a r t i c u l a r ,  E xpt 3
A Bin d i c a t e s  t h a t  th e  peak  observed  i n  th e  î JOO m secs a r e a  i n  E x p ts  3 and 3 

and th ro u g h o u t E xp t 1 co u ld  be  due t o  a  "change  o f  g ea r"  in  th e  w r i t e r ’ s 

c o n d u c tin g  m ovem ents, and  th a t  w here no "change o f  g ea r"  can  o c c u r ,  a s  in

cE xpt 3 f no  peak  i s  o b se rv ed .

ABN e v e r th e le s s ,  E x p ts  2 have shown t h a t  d u r in g  th e  e x p e r im e n ta l p e r io d  

t h i s  tempo a p p a re n t ly  had  some s o r t  o f  i n d iv id u a l  e x i s te n c e  q u i t e  a p a r t  

from  i t s  s i g n i f i c a n t  s e q u e n t ia l  p o s i t i o n .  I t  c o u ld  b e  r e a d i ly  and 

a c c u r a te ly  p erfo rm ed  by th e  w r i t e r ,  a t  l e a s t  when th e  s e s s io n s  to o k  p la c e  

i n  c lo s e  c h r o n o lo g ic a l  p ro x im ity  t o  some o f th e  seq u en ce s  t h a t  f i r s t  b r o u ^ t  

h i s  a t t e n t i o n  to  i t .  One f i n a l  ex p erim en t w as r e q u i r e d  to  a s c e r t a i n  

w h e th e r  th e  s ig n i f i c a n c e  o f  t h i s  tempo f o r  th e  w r i t e r  ex te n d e d  beyond th e  

l i m i t e d  p e rfo rm in g  m ethod th u s  f a r  e irp loyed . I n  th e  fo l lo w in g  exp erim en t 

i t  was n e c e s s a ry  to  a t te m p t to  c o n t r iv e  t h a t  th e  c irc u m s ta n c e s  a t  f i r s t  

w ere no more n o r  l e s s  fa v o u ra b le  f o r  r e p ro d u c in g  th e  400 m secs a r e a  tempo 

th a n  in  E x p t 2 ^ . R e fe re n ce  to  F ig  16 shows t h a t  t h i s  was a lm o s t th e  c a se  

f o r  E xpt 4  S e r i e s  1 ,  w h ich , fo llo w in g  q u i t e  soon  a f t e r  E x p t 2^ S e r ie s  2 ,  

may b e s t  b e  conqjared w ith  th a t  d a t a .  I t  was how ever d e c id e d  to  conduct
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Expt 4 S e r ie s  2 c o n c u rre n t ly  w ith  E xpt 1 S e r ie s  5 -8  to  see  i f  a  more 

c lo s e ly  c o in c id e n t e x p e rie n c e  o f  th e  s e q u e n tia l  co n d u c tin g  p e rfo rm a n ces , 

and th e re fo re  re c e n t  and v i t a l  rem in d ers  o f  th e  400 msecs a re a  c o n d u c tin g  

tempo in  p a r t i c u l a r ,  caused  th e se  l a t e r  Expt 4  perfo rm ances to  rep ro d u ce  

i t  more a c c u ra te ly .

D e s c r ip t io n

Aim:

S u b je c t:

E xperim ental Room; 

I n s t r u c t io n s  :

M usic:

Exijerim ent 4

W ith ju s t  one s u b je c t  (PB) , to  in v e s t ig a t e  w hether 

th e  400 msecs peak a re a  tempo co u ld  be a s  r e a d i ly  

perform ed  as  in  Expt 2^ w h ile  u s in g  d i f f e r e n t  

in s tru m e n ta l  and p e rfo rm in g  m ethods.

PB: Two s e r i e s .  T w en ty -five  s e s s io n s  f o r  each

m ethod. Up to  tw e n ty -f iv e  s e s s io n s  p e r  d a y , b u t 

u s u a lly  f a r  l e s s ,  in  random o rd e r  o f  m ethod.

W r i t e r 's  lounge .

U sing one o f  th e  g iven  p e rfo rm in g  m ethods and 

lo o k in g  a t  th e  s c o re ,  make a s in g le  a tte m p t a t  th e  

400 msecs peak a re a  tempo : -

K eyboard: P ian o  le g a to  w ith  s u s ta in in g  p e d a l

P ian o  s ta c c a to  

B re a th -b a se d ; S in g in g  la h   ̂ w ith  no co n d u c tin g  

S in g in g  w ords) movements 

T reb le  r e c o rd e r  

S ta r t in g  p i t c h  E f l a t  g iv en  as  in  Expt 1 f o r  

s in g in g .

K eyboard: S tan d a rd  E f l a t  V e rs io n

B re a th -b a se d : S tan d a rd  E f l a t  Melody ( w r i t t e n  8ve

h ig h e r  f o r  t r e b l e  reco rder.S ung  Bve low er 

The te x t  sung to  th e  S ta n d a rd  E f l a t  

Melody was th e  hymn:-  

"New every  m orning i s  th e  lo v e

Our w akening and u p r is in g  p ro v e ;

Through s le e p  and d a rk n e ss  s a f e ly  

b ro u g h t,

R es to red  to  l i f e ,  and pow er, and 

th o u g h t."
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R e c o rd : D a te ,  Time o f  d a y . D u ra t io n  o f  f o r ty  m usic b e a t s .

T im ing : S e r i e s  1 : S topw atch  ( l ) .  O p era ted  by a s s i s t a n t s

b u t  r e a d  and  re c o rd e d  by  EB,

S e r ie s  2 : C e n tise c o n d  t im e r  ( l )  , Read and re c o rd e d

by a s s i s t a n t s .

R e s u l t s  and O b se rv a tio n s

(a )  Tempi D is t r ib u t io n s

S e v e ra l r e l a t e d  f e a tu r e s  em erge from  a  s tu d y  o f  F ig  4 “ -) • I t  i s  c l e a r  

t h a t  a  g r e a t e r  b e tw e e n -s e r ie s  c o n s is te n c y  o c c u rs  i n  th e  c a se  o f  th e  b r e a t h -  

b a se d  p e rfo rm a n ces . I n  a d d i t io n ,  th e s e  d i s t r i b u t i o n s  a r e  n o t on ly  more 

a l i k e  th a n  th o se  p roduced  by th e  two keyboard  m e th o d s, th e y  a ls o  more 

a c c u r a te ly  re p ro d u c e  th e  400 m secs a r e a  tempo aim ed f o r .  A lso  n o tew o rth y  

i s  th e  ten d en cy  f o r  b o th  ty p e s  o f  key b o ard  p e rfo rm a n ces  i n  S e r ie s  2 to  

p roduce  b o th  n a rro w er c o n c e n tr a t io n s  and a  g e n e ra l  tempo s h i f t  c l o s e r  t o  th e  

400 m secs a r e a .  T h is  was p r e d ic te d ,  and may have  b een  caused  by th e  

memoiy o f  th e  r e q u ir e d  t«npo  b e in g  r e in f o r c e d  by th e  c o n cu rren c e  o f  E xpt 1 

S e r ie s  5 -8  w ith  S e r ie s  2 o f  t h i s  e x p e rim e n t.

F o r  th e  p u rp o ses  o f  s t a t i s t i c a l  co m p ariso n . S e r ie s  6 was s e le c te d  from  

AE x p t 2 , a s  S e r ie s  7-9  may have been  in f lu e n c e d  by b e in g  tim ed  o v er tw e n ty -  

f i v e  b e a ts  in s te a d  o f  f o r t y .  The O rd er o f  Means in  T ab le  1 c l e a r l y  co n firm s  

th e  g r a p h ic a l  e v id en ce  n o te d  a b o v e , w ith  th e  a v e ra g e  R eco rd e r tempo in  

p a r t i c u l a r  showing an  e x a c t co rre sp o n d e n c e  to  th e  g iv e n  co n d u c tin g  tempo 

from  E xpt 2 , The O rder o f  Means i n  t h i s  and su b se q u en t ex p e rim en ts  o f  

c o u rse  a ls o  g iv e s  a  d i r e c t i o n a l  r e l a t i o n s h i p  t o  th e  a s s o c ia te d  t  r a t i o s .

The t  r a t i o s  g iv e n  i n  T ab le  2 f u r t h e r  c o n firm  th e  g r a p h ic a l  p r e s e n t a t i o n .  

Only in  th e  c a s e  o f  th e  k ey b o ard  p e rfo rm a n ces  a r e  th e r e  s i g n i f i c a n t  v a lu e s  

f o r  th e  i n t e r - s e r i e s  d i s t r i b u t i o n s  f o r  th e  same p e rfo rm in g  m ethod. A lso , 

th e  in te r -m e th o d  t  v a lu e s  a r e  g e n e ra l ly  lo w e r  and  o f te n  i n s i g n i f i c a n t  

betw een  th e  b re a th -b a s e d  p e rfo rm an ces  o f  th e  same s e r i e s .  On th e  o th e r  

h an d , th e  tem pi d i f f e r e n c e s  betw een  th e  two ty p e s  o f  k ey b o ard  p e rfo rm a n ces
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and betw een e i t h e r  keyb o ard  and  any b re a th -b a s e d  p e rfo rm a n ces  a r e  

in v a r ia b ly  s i g n i f i c a n t ,  o f te n  w e ll  w i th in  th e  1 p e r  c e n t  l e v e l .

W ith  r e g a rd  to  th e  co m p ara tiv e  su c c e s s  o f  th e  v a r io u s  m ethods i n
A

a c h ie v in g  th e  d e s i r e d  tenrpo, th e  t  v a lu e s  betw een th e  E xp t 2 d a t a  and 

th e  keyboard  and b re a th -b a s e d  p e rfo rm an ces co n firm  th e  p re v io u s  g e n e ra l  . 

o b s e rv a tio n  th a t  th e  l a t t e r  w ere more s u c c e s s f u l .  However, th e y  a l s o  

e x h ib i t  a n o th e r  i n t e r e s t i n g  c o n s i s t e n t  te n d e n c y . R e fe re n c e  t o  E x p t 8 

shows th a t  th e  " n a tu r a l "  sp eed  tem pi f o r  th e  p e rfo rm in g  m ethods common to  

b o th  ex p e rim en ts  w ere n e v e r  i n  th e  400 m secs a r e a ,  eind th e  r e s p e c t iv e  s h i f t s  

away frcm  t h a t  tempo i n  t h i s  ex p erim en t r e p r e s e n t  a t te m p ts  t o  a p p ro a c h  th e s e  

" n a tu r a l"  speed s b o th  i n  d i r e c t i o n  and d e g re e .

An e x p la n a t io n  must be  sou g h t f o r  th e  s i g n i f i c a n t  tempo d i f f e r e n c e s  

o bserv ed  b o th  w i th in  t h i s  ex p erim en t and betw een i t  and E x p t 2 ^ . T hese 

d i f f e r e n c e s  a r e  p a r t i c u l a r l y  s u r p r i s in g  a s  th e  in s t ru m e n ta l  a c t i o n  was n o t 

f e l t  o r  th e  a c t u a l  sound h e a rd  b e fo re  th e  perfo rm an ces s t a r t e d .  The 

i n i t i a t e d  1̂ 00 m secs a r e a  a t te m p t ,  t h e r e f o r e ,  sh o u ld  have b een  b a s e d  on th e  

same c r i t e r i a  t h a t  i n i t i a t e d  th e  E x p t 2^ c o n d u c tin g  p e rfo rm a n c e s .

However, th e  l i t e r a t u r e  and  s p e c u la t iv e  l i s t  o f  te m p o -a f f e c t in g  f a c t o r s  in  

C h ap te r 3 su g g e s t why th e  w r i t e r  may have b een  d e c e iv e d  i n  h i s  a t te m p ts  to  

rep ro d u ce  th e  r e q u i r e d  tem po. I t  seems l i k e l y  t h a t  th o s e  f a c t o r s  

a f f e c t i n g  c h o ic e  i n  u n r e s t r i c t e d  s i t u a t i o n s  w i l l  a l s o  m odify  a t te m p ts  o f  

t h i s  k in d ,  c e r t a i n l y  im m ed ia te ly  a f t e r  th e  t r u e  n a tu re  o f  b o th  in s tru m e n t 

and  sound have b e e n  e x p e r ie n c e d . I n  o th e r  w o rd s, th e  i n i t i a t e d  tem po, 

even  i f  th e  d e s i r e d  on e , may b e  m o d ifie d  a t  th e  s t a r t .  Those same f a c t o r s  

may a l s o  cau se  t h a t  d i f f e r e n t  tempo to  a p p ea r to  be  s u b je c t iv e ly  e q u a l  to  

th e  d e s i r e d  o n e . I n  any c a s e ,  a l th o u g h  th e  w r i t e r  was a t te m p t in g  to  

r e c a l l  th e  m u scu la r f e e l  o f  a  c o n d u c tin g  tem po, i t  was n o t  r e a l l y  p o s s ib le  

to  e l im in a te  th e  a n t i c i p a t i o n  o f  th e  f a c t o r s  a s s o c ia te d  w i th  th e  a c t u a l  

p e rfo rm an ce .
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E very  ty p e  o f  p e rfo rm in g  s i t u a t i o n  may a l s o  have a  c o rre s p o n d in g  b u t 

d i f f e r e n t  "change o f  g ear"  tempo from  smooth to  "dynam ic" ty p e  movements.

The d i f f e r e n t  lo a d in g  and movements a s s o c ia te d  w ith  th e  r e s p e c t iv e  E xp t 4  

in s t r u m e n ta l  p e rfo rm a n c e s , an d  co n seq u en t d i f f e r e n t  "change o f  g ea r"  te m p i, 

may th e n  have  con fu sed  th e  w r i t e r ’ s a t te m p ts  to  re p ro d u c e  th e  i+OO msecs 

a r e a  tem po. As th e  movements o f  s ta c c a to  p la y in g  a r e  more l i k e  th e  je rk y  

a c t io n  o f  "dynam ic" c o n d u c tin g , t h i s  c o u ld  e x p la in  why t h a t  method more 

c lo s e ly  ap p ro ach ed  th e  r e q u ir e d  tempo th a n  th e  sm oother movements o f  l e g a to  

p e rfo rm a n c e . S im i la r ly ,  l a h  and  t r e b l e  r e c o r d e r  p la y in g  w ould  be  more 

l i k e l y  to  p ro d u ce  th e  same tem p i b ecau se  th e y  a r e  b ased  on th e  s im p le  and 

s i m i l a r  a r t i c u l a t i o n s  o f  " la h "  and " tu "  r e s p e c t iv e l y .

A more d e t a i l e d  com parison  o f  th e  d i s t r i b u t i o n s  i n  P ig s  2-^ and  4-1

shows how ever two a s p e c ts  o f  th e  b r e a th -b a s e d  d i s t r i b u t i o n  p r o f i l e s  t h a t

a r e  c o n s i s t e n t ly  d i f f e r e n t  from  th o s e  p roduced  by c o n d u c tin g . F i r s t l y ,  th e

fo rm e r  have p eak s  r a t h e r  l e s s  s h a rp  and i n  no way com parable t o  th e  "same

speed" c r i t e r i o n  o f  20 m secs . S eco n d ly , th e y  do n o t show th e  sh a rp  c u t o f f

ABt o  th e  r i g h t  and  n e g a t iv e  skew g e n e ra l ly  e x h ib i te d  by th e  E x p t 2 d a ta .  

U n f o r tu n a te ly ,  a p a r t  from  c i t i n g  th e  d i f f e r e n t  movements in v o lv e d , no o th e r  

e x p la n a t io n  can  be  o f f e r e d  f o r  t h i s  p r o f i l e  c o n t r a s t .

W ith  r e g a rd  to  th e  ex trem e v a r i a t i o n  from  th e  d e s i r e d  tempo in  th e  

le g a to  k ey b o ard  p e rfo rm a n c e s , i t  m ust be s t a t e d  t h a t  th e  w r i t e r  was n o t 

aw are o f  any d is c re p a n c y  d u r in g  h i s  p la y in g .  In d e e d , he w ould have s to p p ed  

any p erfo rm an ce  i f  he  had  b e e n , and th e  su b se q u en t t im in g s  a lw ays s u r p r is e d  

him . I t  i s  c e r t a i n l y  p o s s ib le  th a t  th e  d e s i r e  to  c o r r e c t  t h i s  a l s o  con

t r i b u t e d  t o  th e  f a s t e r  tem pi i n  S e r i e s  2 ,  b u t  even  t h i s  f a i l e d  t o  b r in g  th e  

te m p i to  th e  d e s i r e d  p a c e . The r e s u l t s  t h e r e f o r e  show t h a t  tem p i 

s u b je c t iv e ly  th e  same can b e  o b je c t iv e ly  q u i t e  d i f f e r e n t  when d i f f e r e n t  

in s tru m e n ts  o r  p e rfo rm in g  m ethods a r e  u se d .

I t  i s  p e rh a p s  n o t s u r p r i s in g  t h a t  th e  b r e a th -b a s e d  tem pi w ere  v e ry  

s im i l a r  to  th o se  in  E xp t 2^ a s  th e  m ethod i n  th e  l a t t e r  a l s o  in c lu d e d  a
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A
s o f t l y  b r e a th e d  l a h .  As th e  absence o f  c o n d u c tin g  movements i n  E xp t 4  

a p p a re n tly  made l i t t l e  d i f f e r e n c e  to  th e  tem pi i t  v/ould seem t h a t  v o c a l  

a r t i c u l a t i o n  and b r e a th in g  may be th e  more p o te n t  te m p o -a f f e c t in g  f a c t o r s  

i n  E x p ts  1 -3  and  th e  u n ify in g  in f lu e n c e  betw een  th o s e  e x p e rim e n ts  and th e  

b re a th -b a s e d  p erfo rm an ces  h e r e .

W hatever th e  re a s o n s  f o r  th e  tem pi v a r i a t i o n s ,  i t  i s  c l e a r  t h a t  f o r  

th e  w r i t e r  a t  l e a s t ,  tempo judgem ent i s  c o n s id e ra b ly  a f f e c t e d  by p e rfo rm in g  

m ethod. I t  i s  a l s o  a p p a re n t  t h a t  th e  c o n d u c tin g  m ethod and  seq u en ces  

em ployed i n  E x p ts  1 -3  i n  no  way produced  d a t a  a b s o lu te ly  v a l i d  f o r  m u s ic a l 

p erfo rm an ces  g e n e r a l ly .  T here  i s  how ever th e  p o s s i b i l i t y  t h a t  c o n d u c tin g  

p a t t e r n s  and  t r e n d s  may, in  a  r e l a t i v e  s e n s e ,  a p p ly  to  o th e r  m usic  and 

p e rfo rm in g  m ethods. The n e x t experim en t th e r e f o r e  i n v e s t i g a t e s  s e q u e n t i a l  

p e rfo rm a n c e , u s in g  one o f  th e  p e rfo rm in g  m ethods em ployed i n  E x p t 4»

D e s c r ip t io n

Aim:

S u b je c ts :

E x p e rim en ta l R o an s; 

I n s t r u c t i o n s  :

M usic :

R eco rd :

T im ing:

E xperim ent 5

To in v e s t ig a t e  tem pi i n  th e  g iv e n  s e q u e n t i a l  

p e rfo rm in g  s i t u a t i o n  w ith  r e g a rd  (a )  t o  p o s s ib le  

d i s c r e t e  p r e f e r e n t i a l  tem p i and (b ) to  th e  p a t t e r n s  

and t r e n d s  o b se rv ed  i n  p re v io u s  c o n d u c tin g  

e x p e rim e n ts .

EB: Two s e r i e s  \ R a re ly  more th a n  one s e s s io n  

BB: One s e r i e s  ) p e r  d ay .

EB S e r ie s  1 : W r i t e r ’ s  lo u n g e .

S e r ie s  2: C o lle g e  p r a c t i c e  room.

BB: C o lle g e  p r a c t i c e  room .

L ooking  a t  th e  s c o r e ,  p la y  th e  g iv e n  m usic  on th e  

p ia n o  in  a  s lo w - f a s t  sequence a s  i n  E xp t 1 .

P la y  w ith  m odera te  volum e, l e g a to  an d  w ith  

s u s ta in in g  p e d a l .

Do n o t r a i l ,  a t  th e  end o f  any p e rfo rm a n c e .

S ta n d a rd  E f l a t  V e rs io n .

D a te ,  Time o f  d a y . D u ra tio n  o f  f o r t y  m usic  b e a t s .

EB S e r ie s  1 : C e n tis e c o n d  t im e r  (2 ) R ead and

re c o rd e d  by a s s i s t a n t s .



206

S e r ie s  2 : S topw atch  (2) O p e ra te d , r e a d  and

re c o rd e d  hy a s s i s t a n t s .

BB: S topw atch  (2) O p e ra te d , r e a d  and

re c o rd e d  by PB.

R e s u l t s  and  O b se rv a tio n s

( a ) ( b )  Tempi D i s t r i b u t io n s  and Com parison w ith  Expt 1 

A com parison  w ith  th e  PB and BB s e q u e n t i a l  co n d u c tin g  d i s t r i b u t i o n s  

i n  P ig s  1--j and 1~2 and th e  can b in ed  d a ta  in c lu d e d  in  P ig  5 —i shows no 

s t r i k i n g  p r o f i l e  s i m i l a r i t i e s ,  a p a r t  from  a  " tro u g h "  in  th e  BB d a ta  f o r  b o th  

k ey b o ard  and  c o n d u c tin g  p erfo rm an ces  i n  th e  a r e a  o f  580 m secs . I n  th e  ca se  

o f  b o th  S s ,  th e  f a s t  end c u t o f f  o c c u rs  a t  a  s lo w er speed  when p la y in g  th e  

p ia n o ,  b u t w ith  th e  more conpLex movements and in s tru m e n ta l  a c t i o n  in v o lv e d , 

t h i s  was to  be  e x p e c te d .

W ith s o le  r e g a rd  to  E xpt 5 ,  th e r e  i s  a  d eg ree  o f  p eak e d n ess  i n  th e  

400 m secs a r e a  f o r  b o th  S s ,  b u t th e  g e n e ra l  c o n c e n tra t io n s  h e re  a r e  c e r t a i n l y  

no more p rom inen t th a n  th o s e  o b se rv ed  i n  many o th e r  p a r t s  o f  eac h  d i s t r i 

b u t io n .  P e rh ap s  th e r e  i s  no  o th e r  common peak  a re a  i n  th e  th r e e  

d i s t r i b u t i o n s ,  and- c e r t a i n l y  no o th e r  f e a t u r e s ,  a p a r t  from  th e  b ro a d  tro u g h  

i n  th e  BB d a ta  n o te d  ab o v e , s u f f i c i e n t l y  s t r i k i n g  f o r  p a r t i c u l a r  comment to  

b e  made w ith o u t th e  c o n f irm a tio n  o f  r e t e s t  p ro c e d u re s .

A more d e t a i l e d  com parison  o f  th e  EB S e r ie s  1a and 1b d a t a  does how ever 

show a  c o n s id e ra b le  p r o f i l e  s i m i l a r i t y  be tw een  530 m secs and 620 m secs , and 

th e  g e n e ra l  peak  c e n tre d  on 490 m secs i n  S e r ie s  1a may have s h i f t e d  one s c a le  

i n t e r v a l  t o  th e  l e f t  i n  S e r ie s  1b . In d e e d , P ig  5 - i  shows th a t  th e  u p r ig h t  

p ia n o  and th e  s m a l le r  room u sed  i n  S e r ie s  1b a p p a re n tly  c a u se d  th e  ccmpLete 

d i s t r i b u t i o n  t o  s h i f t  to  th e  l e f t ,  th u s  c o v e r in g  a  s im i la r  ra n g e  t o  t h a t  o f  

BB. T h is  i n t e r e s t i n g  tjrend  c o u ld  n o t  have been  caused  by  a  lo n g  te rm  

v a r i a t i o n  i n  th e  w r i t e r ’ s  ’’i n t e r n a l  c lo ck "  a s  th e  two s e r i e s  r a n  a p p ro x im a te ly  

c o n c u r r e n t ly .  The same ten d en cy  was o b se rv ed  i n  E xpt 6 ,  w here  f u r t h e r  

d is c u s s io n  w i l l  ta k e  p la c e .
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(c )  S e q u e n t ia l  A n a ly s is

Only th e  EB sequences f o r  S e r i e s  1b a r e  shov/n i n  o rd e r  t h a t  any 

com parison  w ith  BB co n cern s  p erfo rm an ces  made u n d e r th e  same e x p e r im e n ta l 

c o n d i t io n s .

A v i s u a l  e x am in a tio n  o f  P ig  5~2 shows th e  te n d e n c y , p re v io u s ly  n o te d  

i n  E xpt l ( h ) ,  f o r  th e  tempo d i f f e r e n c e  to  d im in is h  tow ards th e  f a a t  end o f  

th e  seq u en ce s . As th e  a v e ra g e  number o f  p e rfo rm a n ces  p e r  sequence in  PB 

S e r ie s  1b i s  on ly  1 .5  l e s s  th a n  t h a t  i n  E x p t 1 S e r i e s  8 (P ig  1 -8 ) > w hich  

co v ered  a  c o n s id e ra b ly  w id e r  tempo ra n g e ,  th e  tempo d i f f e r e n c e s  m ust be  

r a t h e r  l e s s  th a n  th e  10 p e r  c e n t  e s t im a te d  f o r  th e  l a t t e r .  The BB 

se q u e n c e s , a l t h o u ^  c o n ta in in g  g e n e r a l ly  few er p e rfo rm a n c e s , a l s o  show th e  

in c r e a s in g ly  s m a lle r  tempo d i f f e r e n c e s  tovfards th e  f a s t  end . T hus, i n  a  

v e ry  g e n e ra l  way, W eb e r 's  Law may b e  s a id  t o  h o ld  f o r  p e rfo rm in g  tempo 

s e n s i t i v i t y  i n  t h i s  r a t h e r  a r t i f i c i a l  s e q u e n t i a l  s i t u a t i o n .  The se q u en ce s  

shown i n  P ig  5~2 a l s o  show a  g ra d u a l  c h ro n o lo g ic a l  s h i f t  tow ards f a s t e r  

speed s  i n  r e s p e c t  o f  b o th  Ss f i n i s h i n g  tem p i and B B 's s t a r t i n g  te m p i. T hat 

t h i s  l a t t e r  t r e n d  i s  n o t o b se rv ed  in  E B 's  c a s e  i s  p ro b a b ly  a t t r i b u t a b l e  to  

g r e a t e r  m o t iv a t io n .  A f a s t e r  s t a r t i n g  tem po q u ic k ly  becom es a s s o c ia te d  

w i th  few er perfo rm an ces  and a  co n seq u en t s m a l le r  demand on tim e . P i n a l l y ,  

P ig  5 -2  shows th e r e  w ere v e ry  few o c c a s io n s  when a  tempo was r e v e r s e d  i n  

d i r e c t i o n  o r  re p e a te d  d u r in g  a  seq u en ce  ( w i th in  th e  d is c r im in a to r y  l i m i t s  

im posed by  th e  s c a le  i n t e r v a l ) .  R e fe re n c e  a l s o  to  P ig  3 -3  shows t h a t  th e s e  

m is c a lc u la t io n s  te n d e d  to  o c c u r  more o f te n  i n  th e  4OO m secs r e g io n .  

U n fo r tu n a te ly , c o n t r a d ic to r y  e x p la n a t io n s  s u g g e s t  th e m se lv e s . B o th  ty p e s  

o f  e r r o r  c o u ld  be i n d i r e c t  e v id en ce  o f  " p r e f e r e n c e " , ex trem e tempo 

s e n s i t i v i t y ,  o r ,  on th e  o th e r  h a n d , a  l a c k  o f  tempo d is c r im in a t io n  i n  t h i s  

a r e a  o f  tem po.

G e n e ra l ly ,  i t  may b e  s t a t e d  th a t  th e  p a t t e r n s  and  t r e n d s  o b se rv ed  i n  

th e  EB and BB sequence d a t a  f o r  c o n d u c tin g  p e rfo rm a n ces  do n o t a p p e a r  to  have
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a b s o lu te  o r  r e l a t i v e  v a l i d i t y  f o r  sequences p roduced  by a n o th e r  p e rfo rm in g  

m ethod. W ith  s p e c i a l  r e f e r e n c e  to  th e  ifOO m secs a r e a  p eak  tempo o b se rv ed  

i n  E xpt 1 and  f u r t h e r  in v e s t ig a te d  i n  E x p ts  2 - 3 ,  E xpt 5 c o n firm s  t h a t  i t  h as  

n o t  th e  s ig n i f i c a n c e  i n  th e  sequence th a t  i t  h ad  when c o n d u c t in g , a lth o u g h  

b o th  EB and BB had  some c o n c e n tra t io n  o f  p e rfo rm a n ces  i n  t h i s  r e g io n .

However, b o th  Ss w ere s t i l l  aware o f  a  f e e l i n g  o f  "change o f  g e a r"  t o  a  

more "dynam ic" s t y l e  o f  p erfo rm in g  d u r in g  th e  p ia n o  p la y in g  se q u e n c e s , b u t 

r e f r a d n e d  from  n o tin g  w here t h i s  o c c u rre d  i n  o rd e r  to  p re v e n t  p r e ju d ic e  i n  

fa v o u r  o f  t h i s  tempo i n  su b seq u en t e x p e r im e n ts . I n  r e t r o s p e c t ,  a  p r e ju d ic e  

o f  t h i s  k in d  may have in f lu e n c e d  th e  r e s u l t s  o f  E x p ts  2 -4 .

The n e x t ex p e rim en t p ro v id e s  a  l i n k  be tw een  t h i s  sequence  p ro c e d u re  and 

th e  i n v e s t i g a t io n  o f  " n a tu r a l"  speed  and " n a tu r a l "  sp eed  v a r i a t i o n  when a  

m u s ic a l o r  in s t r u m e n ta l  f a c t o r  i s  changed . U sing  th e  same p e rfo rm in g  method 

and m u s ic , i t  w i l l  seek  to  e s t a b l i s h  a  r e l a t i o n s h i p  betw een  s i n g l e  a t te m p ts  

a t  " f a s t " ,  " n a tu r a l "  o r  "slow " tem pi and th e  d i s t r i b u t i o n s  f o r  seq u en ces  

p roduced  i n  E x p t 5 (A s im i la r  r e l a t i o n s h i p  w as s o u g h t,  and  fo u n d , betw een 

th e  EB c o n d u c tin g  seq u en ce s  o f  E xpt 1 and  th e  s in g le  a t te m p ts  o f  E x p t 2 ^ ) .  

E xp t 6 w i l l  a l s o  p ro v id e  th e  s ta n d a rd  " n a tu r a l "  speed  p e rfo rm an ce  d a ta  w ith  

w hich any su b se q u en t v a r i a t i o n s  w i l l  be  com pared. As i t  was d e c id e d  th a t  

th e  te rm  " n a t u r a l " ,  r a t h e r  th a n  " id e a l"  a s  u sed  i n  th e  E i l o t  E x p e r im e n ts , 

b e s t  s u i t e d  th e  o b je c t iv e  re q u ire m e n ts  o f  th e  e x p e r im e n ta l d e f i n i t i o n  o f  

" p r e f e r e n c e " , i t  w i l l  a c c o rd in g ly  be u sed  f o r  th e  re m a in d e r  o f  th e  

e x p e r im e n ts .

E xperim ent 6

D e s c r ip t io n

Aim; U sing  th e  same m usic  and  p e rfo rm in g  m ethod a s  i n

E xpt 5 ,  (a ) to  i n v e s t i g a t e  w h e th e r th e  d i s t r i b u t i o n s  

f o r  s in g le  a t te m p ts  a t  a  " f a s t " ,  " n a tu r a l "  o r  "slow " 

tempo a r e  r e l a t e d  t o  th e  sequence  d i s t r i b u t i o n s  

p re v io u s ly  o b ta in e d ,  and  (b ) t o  p ro v id e  th e  s ta n d a rd
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S u b je c t s ;

E x p e rim en ta l Rooms:

I n s t r u c t i o n s  ;

M usic : 

R eco rd : 

T im ing:

" n a tu r a l "  speed  d a t a  w ith  w hich th e  d i s t r i b u t i o n s  

i n  su b se q u en t e x p e r im e n ts , w here in s t r u m e n ta l  o r  

m u s ic a l f a c t o r s  a r e  v a r i e d ,  may b e  com pared.

EB: T hree s e r i e s  ) T w e n ty -fiv e  s e s s io n s  i n  eac h

BB: One s e r i e s   ̂ tempo c a te g o ry .  R a re ly  more

th a n  one s e s s io n  p e r  day  and in  

random o rd e r  o f  tem po. D u rin g  

th e  same c h r o n o lo g ic a l  p e r io d  

and in te rm ix e d  w ith  E x p ts  7~13«

EB S e r ie s  1 and 2 a : W r i t e r 's  lo u n g e .

S e r ie s  2b ; C o lle g e  p r a c t i c e  room.

BB; C o lle g e  p r a c t i c e  room.

U sing  th e  same m usic  and p e rfo rm in g  m ethod a s  i n  

E xpt 5 : -

EB S e r ie s  1 ; Make a  s in g le  a t te m p t a t  a  " n a tu r a l "  

tem po.

A ll  o th e r  s e r i e s :  Make a  s in g le  a t te m p t a t  a  " f a s t " ,

" n a tu r a l"  o r  " slow " tem po.

E la y  w ith  m o d e ra te  volum e, l e g a to  and  w ith  s u s t a in in g  

p e d a l .

Do n o t r a i l ,  a t  th e  end o f  any perfo rm since,

S ta n d a rd  E f l a t  V e rs io n .

D a te ,  Time o f  d ay . D u ra tio n  o f  f o r t y  m usic  b e a t s .

EB S e r ie s  1 and '*2a:

EB S e r ie s  2b;

BB;

C e n tise c o n d  t im e r  (2 ) R ead and 

re c o rd e d  by EB.

S topw atch  ( 2 ) O p e ra te d , r e a d  

and re c o rd e d  by  a s s i s t a n t s .  

S topw atch  ( 2 ) O p e ra te d , r e a d  

and  re c o rd e d  by EB.

R e s u lts  and  O b se rv a tio n s

(a ) Tempi D i s t r i b u t io n s  and com parison  w ith  E xpt 5 Sequence D a ta  

I t  m ust f i r s t  b e  p o in te d  o u t t h a t  th e  ex p e rim en t in c lu d e d  a t te m p ts  a t  

" f a s t "  and  "slow " te m p i, -  n o t  n e c e s s a r i ly  th e  f a s t e s t  o r  s lo w e s t  m u s ic a l ly  

p o s s ib le ,  w h ich  w ere  th e  ex trem e sp e e d s  i n  th e  p re v io u s  seq u en ce  e x p e r im e n t. 

R efe ren ce  t o  P ig  6—| shows t h a t  be tw een  th e  c h ro n o lo g ic a l ly  com parab le  

s e r i e s  i n  E x p ts  5 and  6 th e  d i f f e r e n t  i n s t r u c t i o n s  •vdiich th e  w r i t e r  gave BB
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and  h im s e lf  made some d i f f e r e n c e  i n  th e  c a se  o f  th e  l a t t e r  h u t  s u r p r i s in g ly  

l i t t l e  i n  h i s  own c a s e .  The com bined " f a s t "  and " slow*' d a ta  f o r  PB S e r ie s  

2a  and 2b r e f l e c t s  v e ry  a c c u r a te ly  th e  p o s i t i o n  and  p r o f i l e  o f  th e  f a s t  and 

slow  ends o f  th e  PB E xp t 5 S e r ie s  1a and  1b  ccm bined sequence d i s t r i b u t i o n .

\7 i th  r e g a rd  to  th e  in d iv id u a l  d i s t r i b u t i o n s  f o r  each  c a te g o ry  o f  tempo 

i n  P ig  6-1 , i t  i s  c l e a r  t h a t  none may be r e a l i s t i c a l l y  c o n s id e re d  a s  th e  

"same tem po". Even th e  " n a tu r a l"  tem pi d i s t r i b u t i o n s ,  w hich p ro v id e  th e  

c l o s e s t  c o n c e n t r a t io n s ,  a re  n o t c o n ta in e d  w i th in  two " same tempo" i n t e r v a l s ,  

w ith  th e  n e a r  e x c e p tio n  o f  t h a t  i n  PB S e r ie s  1 . Comparing th e  S e r i e s  2ab 

com bined d i s t r i b u t i o n  p r o f i l e s  f o r  " f a s t " ,  " n a tu r a l "  and "slow " sp eed s  by 

means o f  v a r ia n c e  r a t i o s  g iv e s  th e  fo l lo w in g  r e s u l t s : -  f a s t / n a t u r a l  : 2 . 9 3 »

f a s t / s l o w :  1 . 3 ,  n a tu r a l / s lo w :  4 .4 3 •  B o th  r a t i o s  c o n c e rn in g  th e  " n a tu r a l "

d i s t r i b u t i o n  a r e  s i g n i f i c a n t  a t  th e  3 p e r  c e n t  l e v e l .  The w id e r  d i s t r i 

b u t io n  f o r  " slow*' sp eed s  was p r e d ic ta b l e  due to  th e  e x p e c ta t io n  o f  W eb e i/ 

P e c h n e r - ty p e  b e h a v io u r , b u t  th e  g r e a t e r  d e v ia t io n  f o r  " f a s t "  tem pi was 

s u r p r i s in g .  S e v e ra l  e x p la n a tio n s  s u g g e s t th e m se lv e s : th e  S was p re d is p o s e d

t o  a c h ie v e  su ch  a  r e s u l t ,  th e  " n a tu r a l "  sp eed  was e a s i e r  to  remember o r  

th e r e  was a  genu ine  " p re fe re n c e "  i n  t h i s  tempo a r e a .  N e v e r th e le s s ,  th e  

ran g e  o f  tem p i deemed to  b e  " n a tu r a l"  by th e  w r i t e r  c o v e rs  110 m secs p e r  

b e a t ,  b u t  w ith o u t o v e r la p p in g  tem p i i n  e i t h e r  o f  th e  o th e r  c a t e g o r ie s .

On th e  o th e r  h and , BB*s " n a tu r a l "  tem p i n o t  o n ly  d e v ia te  a c ro s s  180 m secs 

b u t  a l s o  o v e r la p  some tem pi c o n s id e re d  "slow*' on o th e r  o c c a s io n s  ( s e e  a l s o  

P ig  13-1 ) •  P erhaps th e  d e v ia t io n  o f  e a c h  d i s t r i b u t i o n  g e n e ra l ly  sh o u ld  

n o t  o c c a s io n  s u r p r i s e  a s  th e  i n s t r u c t i o n s  d id  n o t  r e q u i r e  a  r e p e t i t i o n  o f  

a  p re v io u s  sp e e d , a l t h o u ^  th e  w r i t e r  fo u n d  i t  d i f f i c u l t  n o t to  be 

c o n sc io u s  o f  w hat he  th o u g h t was h i s  p re v io u s  tem po. The p r e d i s p o s i t i o n  

m en tioned  above made t h i s  p a r t i c u l a r l y  t r u e  f o r  th e  " n a tu r a l"  c a te g o ry .  

H owever, a  com parison  w ith  th e  d i s t r i b u t i o n s  o f  E x p ts  2^ (P ig  2 -^ )  and  4  

(P ig  4-1 ) ,  w here a t te m p ts  to  r e p e a t  a  g iv e n  tempo w ere a c t u a l l y  r e q u i r e d .
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show t h a t  much th e  same ran g e  and p r o f i l e  o c c u r re d . I n  a d d i t io n ,  th e  

p ia n o  l e g a to  m ethod in c lu d e d  in  E xpt 4 ,  b e in g  e x a c t ly  a s  t h a t  u sed  i n  t h i s  

e x p e r im e n t, makes t h a t  p a r t i c u l a r  com parison  e s p e c i a l l y  v a l i d .  T hus, in  

th e  c a se  o f  th e  w r i t e r ,  th e  ran g e  o f  tem pi a t  v a r io u s  t im e s  c o n s id e re d  

" n a tu r a l "  i s  com parab le  to  th e  ran g e  p rod u ced  when d e l i b e r a t e  a t te m p ts  a r e  

made to  re p ro d u c e  a  tempo ov er a  s im i l a r  c h ro n o lo g ic a l  p e r io d .  U n fo rtu 

n a t e l y ,  no s im i la x  com parisons may be made in  th e  c a s e  o f  BB.

The c h ro n o lo g ic a l  cu m u la tio n s  (n o t  shown) in d i c a te d  no p a r t i c u l a r  

c o n s i s t e n t  te n d e n c y , w ith  th e  e x c e p tio n  o f  th e  " f a s t "  t e n ^ i  i n  PB S e r ie s  

2 a . The com p le te  ab sen ce  o f  p erfo rm an ces  a t  380-390  m secs s e p a r a te s  th e  

r e l a t i v e l y  s lo w e r  and f a s t e r  p erfo rm an ces  i n  t h i s  c a te g o ry  o c c u r r in g  a lm o st

w ith o u t e x c e p tio n  i n  th e  f i r s t  and second  h a lv e s  o f  th e  cu m u la tio n

r e s p e c t iv e l y .

A c o n s id e r a t io n  may now be made o f  any changes i n  th e  w r i t e r ' s  S e r ie s  

2 a  and 2b tem p i d i s t r i b u t i o n s  a s s o c ia te d  w ith  a  change o f  p ia n o  and  room. 

A lthough  P ig  6—I shows th a t  th e  " n a tu r a l "  and "slow " sp e e d s  w ere a p p a re n tly  

u n a f f e c te d  by b e in g  perfo rm ed  in  a  d i f f e r e n t  s i t u a t i o n ,  th e  " f a s t "  speed s  

w ere v e ry  n o t i c e a b ly  f a s t e r  in  S e r ie s  2b w here an u p r ig h t  p ia n o  was p la y e d  

i n  th e  sm a ll c o l le g e  p r a c t i c e  room. ' The s t a t i s t i c a l  d i f f e r e n c e  betw een  th e

two d i s t r i b u t i o n s  i s  s i g n i f i c a n t  a t  th e  1 p e r  c e n t l e v e l  ( t  = 7 .3 8 ) .

H owever, b ed au se  s e v e r a l  d i f f e r e n t  in s t ru m e n ta l  and  a c o u s t i c a l  f a c t o r s  w ere 

in v o lv e d  be tw een  S e r i e s  2a and 2 b , i t  i s  n o t p o s s ib le  t o  i d e n t i f y  w hich 

w ere d e c i s iv e  i n  e f f e c t in g  th e  o b se rv ed  change in  th e  " f a s t "  tem pi d i s t r i b u 

t i o n s .  H ow ever, th e r e  may be some su p p o r t h e re  f o r  th e  v ie w , p re v io u s ly  

su g g e s te d  i n  E xp t l ( a ) ,  t h a t  th e  f a s t  end c u t  o f f  i n  a  s lo w - f a s t  sequence 

r e p r e s e n t s  th e  l i m i t i n g  tempo f o r  c o m fo rta b le  movement f o r  any g iv e n  

p e rfo rm in g  m ethod. As a  s im i la r  b u t  l e s s  m arked s h i f t  t o  th e  l e f t  has 

aJjready been  n o te d  i n  E xpt 3 betw een IB S e r i e s  l a  and  1 b , a  p o s s ib le  

e x p la n a tio n  f o r  th e  more extrem e p r a c t i c e  room " f a s t "  sp e e d s  may th e r e f o r e



215

b e  found in  th e  g r e a t e r  f a c i l i t y  f o r  c o m fo rta b le  r a p id  movements p ro v id e d  

by th e  d i f f e r e n t  p ia n o  a c t io n .  I t  i s  i n t e r e s t i n g  t h a t  th e  " f a s t "  tem p i 

o f  IB when p la y in g  on th e  u p r ig h t  p ia n o  a re  much c lo s e r  t o  th o s e  o f  BB, 

p la y in g  on th e  same p ia n o , th a n  t o  h i s  own " f a s t "  p erfo rm an ces  d u r in g  th e  

same p e r io d  on a  g ra n d  p ia n o . T h a t th e  same ten d en cy  i s  n o t o b se rv e d  

betw een th e  " n a tu r a l "  and "slow " tem pi su g g e s ts  t h a t  th e  f a c i l i t y  f o r  r a p id  

movements may c o n t r o l  th e  p o s i t i o n  o f  s in g le  " f a s t "  a t t e n p t s  o r  th e  f a s t  

c u t  o f f  o f  a  s e q u e n c e , and n o t a c o u s t i c a l  o r  more a e s t h e t i c  c r i t e r i a .

T ak ing  S e r ie s  1 a l s o  i n t o  c o n s id e r a t io n  makes even more c l e a r  th e  c o n s i s 

te n c y  o f  th e  w r i t e r ' s  "n a tu ra il"  te m p i, t h i s  tim e o v er a  lo n g  c h ro n o lo g ic a l ,  

p e r io d .  I t  m ust a l s o  b e  p o in te d  o u t t h a t  th e  PB S e r ie s  2a and  2b 

com bined d a ta  f o r  " n a tu r a l"  te m p i, l i k e  th e  " f a s t "  and "slow " te m p i,  a l s o  

m atches q u i te  w e l l  th e  r e le v a n t  p r o f i l e  p o r t io n  o f  th e  IB E x p t 5 S e r i e s  l a  

and 1b can b in ed  sequence  d i s t r i b u t i o n .  T h is  a r e a  around  500 m secs w as 

a l s o  th e  c e n t r e  o f  a  v e ry  b ro a d  peak  in  th e  IB c o n d u c tin g  d a t a  o f  E x p t 1 .

On th e  o th e r  h a n d , a l th o u g h  r e f e r e n c e  t o  P ig s  5--) and 6--j shows t h a t  BB 

h a s  a  peak n e a r  500 m secs i n  h i s  E xpt 1 d a t a ,  no such  p eak  o c c u rs  i n  E x p t 5 

o r  i n  t h i s  e x p e rim e n t.

(b ) P ia n o  (S ta n d a rd  E f l a t  V e rs io n ) " N a tu ra l"  tempo d i s t r i b u t i o n s  

f o r  a l l  S u b je c ts

P ig  6 -2  e x t r a c t s  th e  IB and  BB " n a tu r a l"  tempo d i s t r i b u t i o n s  f o r  t h i s  

experim en t and shows them in  r e l a t i o n  t o  th e  S ta n d a rd  E f l a t  V e rs io n  

" n a tu r a l"  tempo s tu d e n t  d a ta  from  su b se q u en t e x p e r im e n ts . I t  may b e  se e n  

th a t  th e r e  a r e  e s s e n t i a l l y  two ty p e s  o f  d i s t r i b u t i o n  i n  e v id e n c e : one

q u i te  compact one o f  ap p ro x im a te ly  f i v e  s c a le  i n t e r v a l s  (PB, VN, PL , JW, MM), 

and a  much more d i f f u s e d  d i s t r i b u t i o n  a t  l e a s t  tw ic e  a s  w ide (BB, CP, SW,

PR, Bïir). An a d d i t io n a l  f e a t u r e  o f  c o n s id e ra b le  i n t e r e s t  i s  t h a t  a lth o u g ja  

th e  seven  more com pact d i s t r i b u t i o n s  a l l  have  t h e i r  modal v a lu e  w i th i n  th e  

480-500 m secs "Same tempo" i n t e r v a l ,  th e  o th e r  d i s t r i b u t i o n s  e a c h  occupy
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v e ry  d i f f e r e n t  tem pi a r e a s .  N e v e r th e le s s  m ost o f  th e s e  l a t t e r  ty p e  

d i s t r i b u t i o n s  show a  number o f  p e rfo rm a n ces  i n  th e  500 m secs a r e a ,  and 

th e  com bined d i s t r i b u t i o n s  f o r  a l l  Ss o th e r  th a n  EB s t i l l  peak  axound 

500 m secs. T h is  can b in ed  d i s t r i b u t i o n ,  r e p r e s e n t in g  a  s in g le  s e r i e s  from  

e ac h  S , to g e th e r  w ith  th e  EB com bined d i s t r i b u t i o n  f o r  th r e e  s e r i e s ,  makes 

c l e a r  th e  ten d en cy  f o r  d i f f e r e n t  S s to  p e rfo rm  th e  g iv e n  m usic on th e  p ia n o  

a t  t h i s  tem po. T h is  speed  a t  a p p ro x im a te ly  MI«i 120 i s  v e ry  f a r  from  th e  

s o - c a l l e d  "norm al" te n ^ o ,  a l th o u g h  th e  w r i t e r ' s  "slow " sp eed s have a  peak 

c lo s e  to  MM 80 , W hether th e  500 m secs a r e a  tempo r e p r e s e n t s  th e  w r i t e r ' s  

"change o f  g e a r"  f o r  t h i s  p a r t i c u l a r  p e rfo rm in g  m ethod c o u ld  n o t  be 

a s c e r t a in e d  f o r  c e r t a i n  from  in t r o s p e c t io n  e i t h e r  d u r in g  o r  a f t e r  th e  

p e rfo rm a n c e s . I n  ai%y c a s e ,  BB showed no p ro m in en t " n a tu r a l "  tempo peak  

a l th o u g h  h e ,  l i k e  th e  w r i t e r ,  was c o n sc io u s  o f  a  "change o f  g ea r"  i n  th e  

p re v io u s  c o n d u c tin g  and p ia n o  p la y in g  s e q u e n c e s . BB in  f a c t  s t a t e d  t h a t  

h e  alw ays gave a  " n a tu r a l "  sp eed  p ia n o  p e rfo rm a n ce  a s  i f  i t  was a hymn tu n e  

t o  be  su n g , \d ie rea s  th e  w r i t e r  a t te m p te d  t o  s a t i s f y  n a tu r a l  and re la jx ed  

movement c r i t e r i a .

The p e rfo rm an ces o f  t h i s  S ta n d a rd  E f l a t  V e rs io n  le g a to  on th e  p ia n o  

a t  a  " n a tu r a l "  speed  w ere  a r b i t r a r i l y  made th e  tempo norm w ith  w hich  a l l  

f u t u r e  d a ta  c o u ld  be  com pared. The r e l e v a n t  " n a tu r a l"  tempo d i s t r i b u t i o n s  

in c lu d e d  i n  E xpt 6 t h e r e f o r e  a p p e a r  a g a in  i n  th e  g r a p h ic a l  p r e s e n ta t io n  o f  

m ost o f  th e  rem a in in g  e x p e r im e n ts .

The aim  o f  th e s e  su b se q u e n t e x p e r im e n ts  i s  th e r e f o r e  g e n e ra l ly  much 

more c l e a r - c u t ,  b e in g  u s u a l ly  co n ce rn ed  w i th  th e  o b s e rv a tio n  o f  any change 

i n  th e  " n a tu r a l "  tem pi d i s t r i b u t i o n  when a  m u s ic a l o r  in s tru m e n ta l  f a c t o r  

i s  v a r ie d  from  th e  k ey b o ard  S ta n d a rd  E f l a t  V e rs io n  le g a to  norm . As t h i s  

norm i n  th e  c a se  o f  th e  w r i t e r  and s e v e r a l  o th e r  s u b je c t s  was i n  th e  500 

m secs a r e a ,  i n  o rd e r  t o  f a c i l i t a t e  c o m p a riso n , th e  490-510  m secs "same tempo"
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i n t e r v a l  i s  h ig h l ig h te d  by a  re d  d o t te d  l i n e  i n  F ig  6 -2  and  i n  much o f  

th e  su b se q u en t d a t a  p r e s e n ta t io n .  F u r th e r ,  i t  w i l l  now b e  p o s s ib le  to  

a p p ly  s t a t i s t i c a l  p ro c e d u re s  more c o n s i s t e n t l y ,  r e s u l t i n g  i n  a  c o rre sp o n d in g  

d e c re a se d  r e l i a n c e  upon g e n e ra l d is c u s s io n  o f  th e  g r a p h ic a l  d a t a .  To a v o id  

th e  p o s s i b i l i t y  o f  a  lo n g -te rm  b io l o g ic a l  rhythm  a f f e c t i n g  th e  c o m p ariso n s , 

E x p ts  6 to  13 w ere co n d u c ted  o v e r  th e  same c h ro n o lo g ic a l  p e r io d .  The 

e f f e c t  o f  any c i r c a d ia n  tempo v a r i a t i o n  was a l s o  n u l l i f i e d  by c o n d u c tin g  

th e s e  same e x p e rim e n ts  a t  random tim es  d u r in g  th e  d ay . H ow ever, t h i s  

p o t e n t i a l l y  im p o r ta n t te m p o -a f fe c t in g  f a c t o r  was i n v e s t i g a t e d  i n  th e  

fo llo w in g  e x p e r im e n t.

D e s c r ip t io n

Aim:

S u b je c t :

E xperim en ta l. Room; 

I n s t r u c t i o n s  :

M u sic ;

R eco rd :

T im ing:

E xperim en t 7

W ith  ju s t  one s u b je c t  (HB) , and  u s in g  th e  same 

m usic and p e rfo rm in g  m ethod a s  i n  E x p t 6 , t o  

in v e s t ig a t e  th e  p o s s i b i l i t y  o f  " n a tu r a l "  tem pi 

b e in g  a f f e c t e d  by tim e o f  day .

EB: One s e r i e s . T w en ty -f iv e  s e s s io n s  a t  each  o f

th e  tim e s  in d i c a te d  be low , n e v e r  more th a n  

one s e s s io n  a t  each  tim e  p e r  d a y . D u rin g  

th e  same c h r o n o lo g ic a l  p e r io d  and in te rm ix e d  

w ith  E x p ts  6 -13  S e r ie s  2 ab .

W r i t e r 's  lo u n g e .

U sing th e  same m usic  and p e rfo rm in g  m ethod a s  i n  

E xpt 6 , make a  s in g l e  a t t e n p t  a t  a  " n a tu r a l "  tempo

d u r in g  one o r  b o th  o f  th e  fo llo w in g  tim e s  on any

d a y :-

Between 0800 and  0900 h r s .

Between 2100 an d  2200 h r s .

S tan d a rd  E f l a t  V e rs io n .

D a te ,  Time o f  d a y . D u ra tio n  o f  f o r t y  m usic  b e a t s .  

C en tiseco n d  t im e r  (2 )  Read and  re c o rd e d  by EB.
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R e s u l t s  emd. O b se rv a tio n s

(a )  Tempi D i s t r i b u t io n s  and com parisan  w ith  E xpt 6 PB " N a tu ra l"

Tempo D a ta

The r e s p e c t iv e  means o f  th e  d i s t r i b u t i o n s  f o r  m orning and  e v e n in g  

p e rfo rm a n c e s , 497 and  509 m secs , w ere s i g n i f i c a n t l y  d i f f e r e n t  a t  th e  1 p e r  

c e n t  l e v e l  ( t  = 2 .9 7 ) • On th e  o th e r  h an d , a  com parison  o f  d i s t r i b u t i o n  

p r o f i l e s  b a se d  on r a t i o  o f  v a r ia n c e  gave a  r e s u l t  o f  no s ig n i f i c a n c e  

(P = 1 .5 2 ) .  The s t a t i s t i c a l  com parison  w ith  E xpt 6 i s  b e s t  made u s in g  

S e r ie s  2 a ,  w h ich  n o t o n ly  r a n  c o n c u r re n t ly  w i th  E x p t 7 b u t  was a l s o  

p erfo rm ed  on th e  same in s tru m e n t .  G iven  th e  d i f f e r e n c e  n o te d  above be tw een  

th e  d i s t r i b u t i o n s  f o r  th e  m orning and ev en in g  p e rfo rm a n c e s , th e  g r e a t e r  

d e v ia t io n s  g e n e r a l ly  o b se rv e d  i n  E xp t 6 d a ta  a r e  to  b e  e x p e c te d , w h ic h , a s  

i n  a l l  o th e r  u n r e s t r i c t e d  e x p e r im e n ts ,  r e p r e s e n t  p e rfo rm a n ces  a t  random  

tim e s  d u r in g  th e  day be tw een  0800 and  2200 h r s .  A lth o u g h  n e i t h e r  th e  

m orning n o r  th e  ev en in g  E x p t 7 p e rfo rm an ces  p rod u ced  d i s t r i b u t i o n s  s i g n i f i 

c a n t ly  d i f f e r e n t  from  t h a t  i n  Elxpt 6 S e r ie s  2a ( t  = 1 . 13 and 1.1 r e s p e c t i v e l y ) ,  

th e  d i s t r i b u t i o n  p r o f i l e s  a r e  s i g n i f i c a n t l y  d i f f e r e n t  i n  b o th  c a s e s  a t  th e  

5 p e r  c e n t  l e v e l  (P = 2 .2 6  and 2 .9 8  r e s p e c t i v e l y ) ,  w ith  th e  g r e a t e r  

v a r i a b i l i t y  o c c u r r in g  in  E x p t 6 .

The E xp t 7 d i s t r i b u t i o n  f o r  th e  2100-2200 h r s  p e rfo rm a n ces  was i n  f a c t  

th e  c l o s e s t  ap p ro x im a tio n  to  th e  20 m secs " same tempo" i d e a l  a c h ie v e d  i n  any 

te m p o ra lly  sp aced  e x p e r im e n ts . Even w ith o u t th e  c o n f irm a tio n  o f  d i s t r i 

b u t io n s  f o r  o th e r  r e s t r i c t e d  tim e s  o f  d a y , i t  does a p p e a r  p o s s ib le  t h a t  

r e p e a te d  " n a tu r a l "  sp eed  p erfo rm an ces  a t  th e  same tim e eac h  day may b e  more 

c o n s i s t e n t  i n  tempo th a n  p e rfo rm an ces  a t  random  t im e s . I f  t h i s  i s  s o ,  

th e n  th e  l i t e r a t u r e  s u g g e s ts  t h a t  th e  c i r c a d ia n  body te m p e ra tu re  v a r i a t i o n  

may be th e  r e le v a n t  f a c t o r  h e r e .  However, a s  body te m p e ra tu re  i s  a t  a  

maximum i n  th e  e v e n in g , th e  e x p e c ta t io n  was f o r  f a s t e r  and n o t  s i g n i f i c a n t l y  

s lo w er tem pi a t  t h a t  tim e . No e x p la n a t io n  f o r  t h i s  comes t o  mind and  th e  

m a t te r  i s  one o f  many r e q u i r in g  su b se q u en t e x c lu s iv e  i n v e s t i g a t i o n .
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The n e x t fo u r  ex p e rim en ts  a r e  co n ce rn ed  w ith  th e  e f f e c t  on " n a tu r a l ” 

tem p i o f  a  v a r i a t i o n  i n  s e l e c te d  in s t r u m e n ta l  and m u s ic a l f a c t o r s .

B ecause o f  th e  l i m i t a t i o n s  o f  t im e ,  th e  m ethods and v e r s io n s  em ployed i n  

S e r i e s  1 a r e  f u r t h e r  red u ce d  i n  S e r i e s  2a  and 2b . The v a r io u s  in s tru m e n ts  

and  p e rfo rm in g  m ethods u sed  i n  E x p t 8 S e r i e s  1 in c lu d e  a l l  th o se  p re v io u s ly  

em ployed in  E xpt 4»

D e s c r ip t io n

Aim;

S u b je c t s :

E xperim en tsil Rooms;

I n s t r u c t i o n s ;

E xp erim en t 8

To i n v e s t i g a t e  " n a tu r a l "  tem pi v a r i a t i o n  i n  th e  

c o n te x t  o f  th e  S ta n d a rd  E f l a t  M elody, w h ile  

v a ry in g  in s tru m e n t and  p e rfo rm in g  m ethod,

EB: T h ree  s e r i e s .  T w en ty -f iv e  s e s s io n s  f o r  eac h

m ethod. Up t o  te n  s e s s io n s  p e r  d ay , b u t  

u s u a l ly  f a r  l e s s ,  i n  random o rd e r  o f  m ethod. 

D u rin g  th e  same c h ro n o lo g ic a l  p e r io d  and  

in te rm ix e d  w i th  E x p ts  6-13»

T hree  fem a le  m usic  s tu d e n ts  (VN, CD, VL) :

One s e r i e s  i n  each  o f  two d i f f e r e n t  s e le c te d  

p e ifo im in g  m ethods. Two s e s s io n s  p e r  week 

a v e ra g e .

EB S e r ie s  1 and  2 a : W r i t e r 's  lo u n g e .

EB S e r ie s  2b and  s tu d e n t s :  C o lle g e  p r a c t i c e  room.

U sing  one o f  th e  g iv e n  p e rfo rm in g  m ethods, and  

lo o k in g  a t  th e  s c o r e ,  make a  s in g le  a t t e n p t  a t  a  

" n a tu r a l "  tempo : -

K eyboard : P ia n o  l e g a to  w ith  s u s t a in in g  p e d a l

E ian o  s t a c c a t o

G lo c k e n sp ie l  (one b e a t e r  i n  RH)

O rgan

O rgan -  Dummy KB

O rgan -  Dumny KB + W hite N o ise  v i a  

E arp h o n es 

B re a th -b a s e d : S in g in g  l a h

S in g in g  w ords (ais i n  E xp t 4)

T re b le  r e c o r d e r  

S t a r t i n g  p i t c h  E f l a t  g iv e n  f o r  s in g in g .
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M usic :

R e c o rd ; 

T im ing :

K eyboard: S ta n d a rd  E f l a t  V e rs io n .

B re a th -b a s e d : S ta n d a rd  E f l a t  M elody ( w r i t t e n  8ve

h i ^ e r  f o r  t r e b l e  r e c o r d e r  and 

g lo c k e n s p ie l , sung  8ve lo w e r by  I B ) ,

D a te , Time o f  d ay . D u ra tio n  o f  f o r t y  m usic b e a t s .

FB S e r ie s  1 and 2 a : C e n tise c o n d  T im er (2 ) Read and

re c o rd e d  by  EB.

PB S e r ie s  2b: S topw atch  (2 ) O p e ra te d , r e a d

and re c o rd e d  by a s s i s t a n t s .

S tu d e n ts :  S topw atch  (2 )  O p e ra te d , r e a d

and re c o rd e d  by PB,

R e s u l t s  and  O b se rv a tio n s

(a )  PB Tempi D is t r ib u t io n s

P ig  8—j , su p p o r te d  by th e  O rder o f  Means and  t  r a t i o s  i n  T a b le s  3 and 

4  show th e  d i r e c t i o n  and d eg ree  o f  mean v a r i a t i o n  betw een eac h  o f  th e  

in s t r u m e n ta l  and p e rfo rm in g  m ethods. I n  a l l  c a s e s ,  th e  d i s t r i b u t i o n s  f o r  

th e  l e g a to  p e rfo rm an ces  o f th e  S ta n d a rd  E f l a t  V e rs io n  a r e  t o  b e  re g a rd e d  

a s  th e  a r b i t r a r y  norm f o r  p u rp o ses  o f  com parison . I n  t h i s  and su b seq u en t 

e x p e r im e n ts ,  t  v a lu e s  a re  on ly  g iv en  f o r  th e  same method be tw een  s e r i e s  and 

f o r  th e  com parison  o f  m ethods w ith in  th e  same s e r i e s .  S t a t i s t i c a l  d a ta  f o r  

th e  o rgan  p e rfo rm a n ces  a re  a l s o  n o t in c lu d e d  i n  T a b le s  3 and  4 -

lable 5 Order of MeansE&eobduration îin m secs0
P B  SER IES  

Z aI 2 a  2_b
f  Sboccobo 4%

Loh 456 Lah 4 ^  Slock. 452
Words 419 Stock. 466 Lah 4 6 f

à  Jb b i& iL  r c « i » i § 4 S0 _____________

22 Criock. 500  Lah 529

s t u d e n t  d a t a  
V N  CD  V L

u.

I
Treble R. 510 

Lah 33  ̂ Lah 52? 
Clock. 342
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"T a b le  4" In te r -M e b h o d  and In ber-S eries  (same method)
b T esb  V a lues

■ 1 : ! ■  5
1 2a 2b n  1 2o 2b VL CP VN

Student circJcd 
1 percent siyiif. 2 1  
5 per cent s'igntf 2 OZ 
Orgon boba excluded

1

Treble R. ^  
2b

VL

2 b 0*2 0 3
" " W  1. . . .  I

s ! ® 1«nc
1

LqK  2 a  

2b

H
oG

h i I '2 10 

0-1
i
a

1 2û 2b
c

.2

1
Si
LU

S
1 2o 2b

1

2a
GlockenspieL

CD

h i
0-^

±1

6 8
0*1

18
0

1 1 1 : 2
2-0

SfcdÊ Y.(StoûCûh() I k h . 62 IG
1

Version ^  
2 b

VN

h i

h i

4-0 8*2

k l
±1

Q

03

h i
± S

12 0*2 

12

I t  w i l l  f i r s t  b e  n o te d  t h a t  th e  t r e n d s  a t  " n a tu r a l "  tem p i r e f l e c t  

th e  ten^xj d i f f e r e n c e s  f o r  th e  same in s tru m e n ts  and p e rfo rm in g  m ethods 

p r e v io u s ly  n o te d  i n  E xpt 4* A lso  c l e a r  i s  t h a t  th e  O rder o f  M eans, 

A b so lu te  Means and  m ost t r e n d s  a r e  m a in ta in e d , w i th in  s e n s ib le  l i m i t s .
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betw een  s e r i e s .  A p art from  th e  i n t e r e s t i n g  and u n a cc o u n tab le  r e v e r s a l  

o f  th e  g lo c k e n s p ie l 's  p o s i t i o n  i n  th e  O rd e r o f  Means betw een S e r i e s  1 and 

2 b , th e r e  i s  no g e n e ra l  ten d en cy  f o r  f a s t e r  o r  s lo w er tem pi betw een  S e r i e s  

1 and th e  l a t e r  s e r i e s .

V/ith re g a rd  to  any change o f  tem pi be tw een  th e  s im u lta n e o u s  S e r i e s  2a 

and  2b due to  room e f f e c t , th e r e  a r e  some s u r p r i s i n g  f e a t u r e s . No s i g n i 

f i c a n t  t  v a lu e  was o b ta in e d  f o r  th e  S ta n d a rd  E f l a t  V e rs io n , w here th e  

change o f  p ia n o  was e x p e c te d  to  make a  c o n s id e r a b le  d i f f e r e n c e  t o  te m p i.

Low t  v a lu e s  w ere i n  f a c t  p roduced  f o r  a l l  o th e r  p e rfo rm in g  m ethods ex cep t 

f o r  t r e b l e  r e c o rd e r  p e rfo rm a n c e s , w here th e  S e r ie s  2a and 2b d i s t r i b u t i o n s  

w ere  d i f f e r e n t  w ith in  th e  5 p e r  c e n t  s ig n i f i c a n c e  l e v e l .  The w r i t e r  a l s o  

a n t i c ip a t e d  th a t  th e  g lo c k e n s p ie l  p e rfo rm a n c e s , because  th e y  in v o lv e d  

movements a k in  to  th e  "dynam ic" c o n d u c tin g  m ethod, w ould p roduce  tem pi 

c lo s e  t o  th e  400 m secs a r e a  i n v e s t ig a t e d  i n  E x p ts  2 -4 . They w ere i n  f a c t  

f a r  from  t h i s  v a lu e .

However, w ith in  each  s e r i e s ,  t h e r e  a r e  s e v e r a l  p a i r s  o f  d i s t r i b u t i o n s  

t h a t  a re  s i g n i f i c a n t l y  d i f f e r e n t ,  o f te n  w i th in  th e  1 p e r  c e n t  l e v e l .

F u r th e r ,  a s  p o in te d  o u t ab o v e , w ith  th e  e x c e p tio n  o f  th e  g lo c k e n s p ie l ,  th e y  

a r e  m a in ta in e d  i n  g e n e ra l  m agnitude and  d i r e c t i o n  i n  each  s e r i e s .  I n  

a d d i t i o n ,  th e  r e l a t i o n s h i p  betw een  th e  l a h  and  t r e b l e  r e c o r d e r  d i s t r i b u t i o n s ,  

a l th o u g h  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t , m a in ta in s  th e  same sm a ll d i r e c t i o n a l  

t r e n d  i n  a l l  th r e e  s e r i e s  (T ab le  3 ) .  I t  i s  a l s o  i n t e r e s t i n g  th a t  th e  

f a s t e r  tem p i f o r  l a h  i n  r e l a t i o n  to  w ords r e v e r s e s  th e  t r e n d  o b se rv ed  i n  

E x p t P ^ . D e s p ite  th e  a b o v e , i t  i s  a l s o  c l e a r  th a t  th e  w in d -b ased  

p e rfo rm a n ces  have a  g r e a t e r  hom ogeneity  o f  tem p i th a n  th e  k ey b o ard  m ethods. 

T h is  was a l s o  n o te d  i n  c o n n e c tio n  w i th  th e  r e s t r i c t e d  p erfo rm an ces  o f  E x p t 4» 

The s i m i l a r i t y  o f  th e  w in d -b ased  p e rfo rm a n ces  su g g e s ts  t h a t  th e  v o c a l  o r  

b r e a th in g  a c t io n s  th e y  have  in  common a r e  th e  more p o te n t  f a c t o r s  a f f e c t i n g  

te m p i i n  t h i s  c a s e .  The s i g n i f i c a n t  tem p i d i f f e r e n c e s  betw een  m ost key b o ard
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m ethods o c c a s io n  no s u r p r i s e  as  th e y  su p p o rt common s e n s e ,  m u s ic a l 

e x p e r ie n c e  and th e  e x p e c ta t io n  a r i s i n g  frcm  th e  d i f f e r e n t  ty p e s  o f 

movements in v o lv e d .

No s t r i k i n g  p r o f i l e  d i f f e r e n c e s  can  be se e n  i n  P ig  8 - - j , and  c e r t a i n l y  

none th a t  a r e  c o n s i s t e n t ly  m a in ta in e d  i n t e r - s e r i e s .  I n  a d d i t io n ,  no 

d i s t r i b u t i o n  i s  r e a l i s t i c a l l y  c o n f in e d  to  th e  20 m secs "same tempo" 

i n t e r v a l .  N e v e r th e le s s ,  w here s i g n i f i c a n t  in te r -m e th o d  d i f f e r e n c e s  o r  

c o n s i s t e n t  t r e n d s  a r e  o b se rv ed , th e r e  may be s a id  t o  b e  in d iv id u a l  r e l a t i v e  

tem po p re f e r e n c e s  i n  r e s p e c t  o f th e  v a r io u s  m ethods em ployed. C e r ta in ly  no 

s in g l e  in d iv id u a l  p re fe re n c e  e x i s t s ,  even f o r  t h i s  one p ie c e  o f  m usic .

(b ) S tu d e n t Tempi D i s t r i b u t io n s

F ig  8 -2  makes c l e a r  t h a t  th e r e  i s  no commonly p r e f e r r e d  s tu d e n t  tem po, 

n o t  even i n  th e  c a s e  o f  th e  l a h  p erfo rm an ces  common to  each  S . N e ith e r  i s  

t h e r e  amy s i m i l a r i t y  w ith  th e  w r i t e r ’ s  tem pi f o r  th e  same p a i r s  o f  m ethods 

shown above th e  s tu d e n t  d i s t r i b u t i o n s . On t h i s  e v id e n c e  th e r e  i s  th u s  no  

q u e s t io n  o f  a  common p r e f e r e n t i a l  tempo g e n e r a l ly ,  e i t h e r  i n  th e  g iv e n  m usic  

o r  w ith  r e s p e c t  to  any p a r t i c u l a r  p e rfo rm in g  m ethod. P ig  8 -2  and T ab le  3 

a l s o  r e v e a l  t h a t  each  s tu d e n t ’ s  d i r e c t i o n  o f  mean tempo change i s  i n  ev e ry  

c a s e  d i f f e r e n t  f r a n  th e  w r i t e r ’ s  f o r  th e  r e s p e c t iv e  p a i r s  o f  p e rfo rm in g  

m e thods. T h is  was a n o th e r  u n ex p ec ted  r e s u l t ,  and w h ile  n o t  in v a l id a t in g  

th e  c la im  and  su b se q u en t s t a t i s t i c a l  ev id en ce  t h a t  th e  in s tru m e n ta l  and 

m u sica l, f a c t o r s  b e in g  in v e s t ig a t e d  a f f e c t  te m p i, s u g g e s ts  t h a t  some f a c t o r s  

may a f f e c t  d i f f e r e n t  m u s ic ia n s  i n  d i f f e r e n t  w ays. The one c o n s i s te n t  t r e n d  

t o  b e  n o te d  frcm  P ig  8 -2  i s  w ith  r e s p e c t  to  th e  d i s t r i b u t i o n  p r o f i l e s ,  w here 

ch a n g in g  b o th  s u b je c t  and p e rfo rm in g  method made l i t t l e  d i f f e r e n c e  to  t h e i r  

g e n e ra l  ra n g e  and  p eak e d n ess .

The one c a s e  o f  n e a r - i d e n t i c a l  tem pi b e in g  p ro d u ced  by  th e  same s u b je c t  

u s in g  d i f f e r e n t  p e rfo rm in g  m ethods (CD) shows an  a d d i t i o n a l  u n u su a l f e a t u r e .  

T h is  S 's  l a h  eind g lo c k e n s p ie l  d i s t r i b u t i o n s  a r e  n o t  o n ly  tr im o d a l b u t  a l s o
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e x a c t ly  i n  p hase  w i th  each  o th e r ,  s u g g e s t in g  a  p o s s ib le  in d iv id u a l  d i s c r e t e  

p r e f e r e n c e  sy stem  o p e ra t in g  in  t h i s  a r e a  w ith  a  p e r io d i c i t y  o f  20 m secs. 

H owever, th e r e  i s  l i t t l e  su p p o r t frcm  th e  re m a in d e r  o f  th e  E xpt 8 d a ta  f o r  

o th e r  d i s c r e t e  p re fe re n c e s  h av in g  t h i s  p e r i o d i c i t y ,

(c )  C um ulations

From F ig  8 - j  th e r e  ap p e a rs  t o  b e  no c o n s i s t e n t  t r e n d  w ith  r e g a rd  t o  th e  

f i r s t  p e rfo rm ance  o f  a ry  s e r i e s .  T h a t more f i r s t  p e rfo rm an ces a r e  a t  th e  

su b se q u e n t m odal v a lu e  i s  p ro b a b ly  o n ly  due to  th e  g r e a t e r  number a t  t h a t  

sp e e d  in  any c a s e .  The f i r s t  tempo th e r e f o r e  a p p e a rs  to  have no e f f e c t  on 

th e  s e r i e s  t h a t  f o l lo w s .  I n  a d d i t io n ,  no l e a r n in g  a p p a re n tly  ta k e s  p la c e  

d u r in g  th e  s e r i e s ,  a s  th e  l a t e r  tem pi do n o t g e n e r a l ly  more c lo s e ly  approach  

th e  m odal v a lu e .  In d e e d , th e  f i n a l  a t t e n ^ t  o f  any s e r i e s  i s  j u s t  a s  l i k e l y  

t o  b e  a t  an  ex trem e tem po. T here  i s  a l s o  no e v id e n c e  o f  a iy  m id - s e r ie s  

tem po s h i f t  s im i l a r  to  t h a t  r e p o r te d  betw een  s e r i e s  i n  E x p ts  1 and 2 .

F i n a l l y ,  th e  ten d en cy  f o r  th e  same tempo to  o c c u r  i n  s u c c e s s iv e  

a t t e m p t s ,  n o te d  i n  some e a r l i e r  e x p e r im e n ts ,  o c c u rs  a g a in  h e r e .

C e r ta in  d i f f i c u l t i e s  t h a t  th e  w r i t e r  e x p e r ie n c e d  must now be m en tio n ed .

A t th e  b e g in n in g  o f  S e r ie s  1 i n  t h i s  and th e  fo llo w in g  th r e e  c o n c u rre n t 

e x p e r im e n ts  i t  was r a t h e r  d i f f i c u l t  to  f o r g e t  th e  4jOO m secs a r e a  tempo w hich 

had  p r e v io u s ly  b een  so  much p e rfo rm e d . I n  a d d i t io n  to  t h i s ,  a l t h o u ^  th e  

i n s t r u c t i o n s  w ere t o  p e rfo rm  a t  a  " n a tu r a l "  sp e e d , a s  th e  ex p erim en t p roceeded  

i t  becam e increasing^L y d i f f i c u l t  to  a v o id  t r y i n g  t o  r e p e a t  w hat w as th o u g jit 

t o  b e  th e  tempo o f  th e  p re v io u s  a t te m p t a t  t h a t  m ethod. F o r tu n a te ly ,  th e  

l a r g e  num ber o f  p e rfo rm in g  and m u s ic a l v a r i a b l e s  co n cern ed  i n  th e s e  s im u l

ta n e o u s  e x p e rim e n ts  e n su re d  t h a t  th e  w r ite r*  s  memory was co n fu sed  a s  w e ll  a s  

c o n s c io u s ly  i n h i b i t e d .  Frcm i n t r o s p e c t io n  d u r in g  th e  p e rfo rm a n c e s , th e  

w r i t e r  o f te n  f e l t  t h a t  th e  tem pi f o r  d i f f e r e n t  p e rfo rm in g  m ethods w ere 

s u b je c t iv e l y  th e  sam e, even  udien th e  su b se q u e n t t im in g s  p roved  o th e rw is e .
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T h is  may have b een  due to  th e  p h ra se d  b r e a th in g  and d e g re e  o f  m e n ta l 

v o c a l i s a t i o n  t h a t  accom panied even th e  w r i t e r ’ s  k ey b o ard  p e rfo rm an ces  -  

m aking them p a r t i a l l y  a k in  to  th e  e x p l i c i t  b r e a th - b a s e d  o n e s .

F ra n  in t r o s p e c t io n  b e fo re  tempo i n i t i a t i o n  th e  w r i t e r  a l s o  s o u ^ t  th e  

o r ig in s  o f  th e  su b se q u en t tempo d i f f e r e n c e s  f o r  th e  d i f f e r e n t  p e rfo rm in g  

m ethods. T h is  "m en ta l"  r e h e a r s a l  in c lu d e d  n o t  o n ly  an  a n t i c i p a t i o n  o f  th e  

p h y s ic a l  a c t io n s  soon t o  be em ployed, b u t a l s o  an a n t i c i p a t i o n  o f  th e  a c tu a l  

sound . T here  was c e r t a i n l y  no co n sc io u s  aw aren ess  o f  s u r p r i s e  a t  th e  

a c t u a l  f e e l  o r  sound o f  th e  in s tru m e n t once a d d re s s e d . I n  o th e r  w o rd s , els 

th e  " r e h e a r s a l"  was a c c u r a te ,  th e r e  was p ro b a b ly  l e s s  need  f o r  th e  q u ic k  

m o d if ic a t io n  o f  th e  i n i t i a t e d  i n t e n t io n  tem po p resum ab ly  r e q u i r e d  when 

u n p re d ic te d  e le m e n ts  o f  to u c h  and sound make th e m se lv e s  f e l t .  The w r i t e r

th e r e f o r e  b e l i e v e s  t h a t  th e  tempo " e x is te d "  i n  h i s  body b e f o r e  each

perform suice canm enced. At th e  o b se rv a b le  "up  b e a t"  im m ed ia te ly  b e fo re  

commencing, w h ich  w as a l s o  accom panied l y  a n  in ta k e  o f  b r e a th  i n  a l l  ty p e s  

o f  p e rfo rm a n c e s , th e  tempo a l re a d y  ap p ea red  t o  b e  f ix e d  in e x o ra b ly .

E xperim ent 9

D e s c r ip t io n

Aim; To in v e s t ig a t e  " n a tu r a l "  t e n ^ i  v a r i a t i o n  i n  th e

c o n te x t  o f  l e g a to  p ia n o  p e rfo rm a n ces  o f  th e  S ta n d a rd  

E f l a t  M elody, w h ile  v a ry in g  th e  harm onic r ly th m .

S u b je c t s : EB: T hree s e r i e s .  T w e n ty -f iv e  s e s s io n s  f o r  each

harm onic rhy thm . Up t o  s i x  s e s s io n s  p e r  d ay ,

b u t  u s u a l ly  f a r  l e s s ,  i n  random  o rd e r  o f

v e r s io n .  D u rin g  th e  same c h ro n o lo g ic a l  

p e r io d  and in te rm ix e d  w i th  E x p ts  6 -1 3 .

T hree  fem a le  m usic s tu d e n t s  (FL , CP, SV7) :

One s e r i e s  i n  e ac h  o f  th e  two harm onic rhythm s 

s e le c te d .  Two s e s s io n s  p e r  week a v e ra g e .

E x p e rim e n ta l R o an s: PB S e r i e s  1 and 2 a : W r i t e r ’ s  lo u n g e .

PB S e r ie s  2b and  s tu d e n t s :  C o lle g e  p r a c t i c e  ro a n .

I n s t r u c t i o n s : U sin g  one o f  th e  g iv e n  harm onic rhy thm  v e r s i o n s , and

lo o k in g  a t  th e  s c o r e ,  make a  s in g l e  a t te n d ît  a t  a
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" n a tu r a l"  tem po, p la y in g  th e  p ia n o  le g a to  w ith  

s u s t a in in g  p e d a l .

M usic:
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T im in g :

As E xpt 8 . 

As E x p t 8 .

R e s u l t s  and O b se rv a tio n s

( a )  Tempi D i s t r i b u t i o n s

F i  g 9--| and T a b le s  5 and  6 show l e s s  c o n s i s t e n t  p a t t e r n s  g e n e r a l ly  th a n  

th o s e  o b se rv e d  i n  E x p t 8 . Not on ly  do th e  two v e r s io n s  r e t e s t e d  by EB v e ry  

s l i g h t l y  r e v e r s e  t h e i r  mean tempo r e l a t i o n s h i p  in  S e r ie s  2 b , th e  d i s t r i b u t i o n  

p r o f i l e s  o f  b o th  EB and th e  th r e e  s tu d e n t  S s v a ry  a  g r e a t  d e a l  from  th e  

t y p i c a l  E x p t 8 - ty p e  d i s t r i b u t i o n .  In d e e d , CP and SW g iv e  some e v id e n c e  o f  

h a v in g  in d iv id u a l  d i s c r e t e  " p re fe re n c e s "  a t  d i f f e r e n t  p e r i o d i c i t i e s .  I t  

w as n o t  th o u g h t n e c e s s a ry  t o  seek  s t a t i s t i c a l  c o n f irm a tio n  o f  th e  ex trem e 

d i f f e r e n c e s  o f  p r o f i l e  g e n e r a l ly  o b se rv ed .
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Toble 5 Order of M eans [seab duration in m^ecs]
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A lthough  s t a t i s t i c a l l y  th e  BB d J p erfo rm an ces  became s i g n i f i c a n t l y  

s lo w e r  betw een  S e r ie s  1 and th e  l a t e r  s e r i e s ,  th e  w r i t e r  c o n s id e rs  th e  

u n ty p ic a l  b ro ad  d i s t r i b u t i o n  in  E xpt 1 p a r t l y  r e s p o n s ib le .  I n  any c a s e ,  

a s  th e  S ta n d a rd  E f l a t  V e rs io n  shows no s i g n i f i c a n t  change betw een  s e r i e s ,  

th e  tend en cy  n o te d  i n  E xpt 8 f o r  i n t e r - s e r i e s  c o n s is te n c y  i s  o th e rw ise  

m a in ta in e d . T here  i s  a l s o  no c o n s i s t e n t  room e f f e c t  betw een S e r ie s  2a and 

2 b . The s i g n i f i c a n t  t  v a lu e  (<  1 p e r  c e n t)  f o r  th e  d J v e r s io n  i s  c o u n te r 

a c te d  by a  n o n - s ig n i f i c a n t  S ta n d a rd  E f l a t  V e rs io n  t r e n d  i n  th e  o p p o s ite  

d i r e c t i o n .  As i n  E xpt 8 ,  th e  d i r e c t i o n a l  r e l a t i o n s h i p  o f  th e  s tu d e n t  means 

i s  i n c o n s i s t e n t  in  r e s p e c t  o f th e  two v e r s io n s  p e rfo rm e d , a g a in  s u g g e s tin g  

t h a t  th e  s i g n i f i c a n t  t  v a lu e s  o b ta in e d  by b o th  s tu d e n ts  and  w r i t e r  betw een  

th e  d i f f e r e n t  v e r s io n s  w i th in  each  s e r i e s  r e p r e s e n t  d i f f e r i n g  in d iv id u a l  

re s p o n s e s  to  th e  v a r io u s  v e r s io n s  p r e s e n te d .  I t  i s  p o s s ib le  t h a t  two con

f l i c t i n g  f a c t o r s  may have o p e ra te d  i n  th e  c a se  o f  th e  d d harm onic rhythm .

On th e  one hemd, i n  r e l a t i o n  to  th e  S ta n d a rd  E f l a t  V e rs io n , th e  s lo w e r 

(J J r a t e  o f  ch o rd  change w ould seem to  en cou rage  f a s t e r  te m p i; on th e  o th e r ,  

an  a t t e n t i o n  to  i t s  g r e a t e r  harm onic i n t e r e s t  w ould  have th e  o p p o s ite  e f f e c t .  

D i f f e r in g  in d iv id u a l  re sp o n se s  o r  p r i o r i t i e s  c o u ld  th e n  acco u n t f o r  th e  

i n c o n s i s t e n c ie s  o b se rv ed .

Comment may now b e  made on th e  v e ry  c l e a r  te m p i d i f f e r e n c e s  o b serv ed  

i n  PB S e r i e s  1 ; h ig h ly  s i g n i f i c a n t  t  v a lu e s  b e in g  o b ta in e d  f o r  many 

r e l a t i o n s h i p s .  The c lo s e r  co rre sp o n d en ce  be tw een  th e  f i r s t  th r e e  v e r s io n s  

i n  P ig  9-1 i s  n o t s u r p r i s in g  a s  th e y  a r e  c o m p a ra tiv e ly  s im i la r  h a rm o n ic a lly . 

The o th e r  v e r s io n s  have n o t o n ly  fu n d a m e n ta lly  d i f f e r e n t  harm onic rh y th m s, 

b u t  a l s o  im p ly  q u i t e  d i f f e r e n t  p e rfo rm in g  movements frcm  th o s e  u sed  i n  

p la y in g  th e  S ta n d a rd  E f l a t  V e rs io n . The O rd er o f  Means i n  T ab le  5 does 

i n  f a c t  s u p p o r t  th e  g e n e ra l  v iew  e x p re s se d  i n  C h a p te r  3 co n c e rn in g  th e  

e f f e c t  o f  f a s t e r  and  s lo w e r  harm onic rh y th m s.

W ith  r e g a r d  to  a  common " p r e f e r e n t i a l "  tempo i r r e s p e c t i v e  o f  harm onic 

rh y th m , th e  c o n t r a r y  ev id en ce  i s  q u i t e  c l e a r .  A f u r t h e r  s tu d y  o f  P ig  9-1
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and  T ab le  5 does how ever su g g e s t t h a t  f o r  th e  S ta n d a rd  E f l a t  V e rs io n  th e r e  

may be some g e n e ra l d eg ree  o f  p r e f e r e n c e  around  500 m secs f o r  more th a n  

one S , In d e e d , t h i s  has a l re a d y  been  a n t i c ip a t e d  in  c o n n e c tio n  w ith  E xpt 

6 ,  w here an a n a ly s i s  o f  a l l  p e rfo rm a n ces  o f  t h i s  ty p e  e x t r a c te d  from  E x p ts  

8-11 showed a  can b in ed  s u b je c t  d i s t r i b u t i o n  peak a t  t h i s  v a lu e .

(b) C um ulations

U nlike  E xpt 8 ,  th e r e  do a p p e a r  to  be some c o n s i s te n t  cu m u la tio n  

t r e n d s ,  p a r t i c u l a r l y  i n  th e  c a s e s  o f  th e  S tu d e n t S s .  I n  r e t r o s p e c t ,  t h i s  

w as to  be e x p ec ted  a s ,  u n l ik e  th e  p re v io u s  e x p e rim e n t, a l l  p e rfo rm an ces 

w ere  on th e  p ia n o  and  c o n se q u e n tly  made g r e a t e r  demands on te c h n iq u e . 

A lthough  th e  s tu d e n ts  w ere a d e q u a te  p i a n i s t s ,  i t  i s  c l e a r  t h a t  w ith  

in c r e a s in g  f a m i l i a r i t y  w ith  th e  m usic  came p r o g r e s s iv e ly  f a s t e r  tem p i.

P ig  9 -2  n o t on ly  makes t h i s  g e n e ra l  t r e n d  v e ry  c l e a r  b u t  a l s o  f u r t h e r  h i n t s  

a t  th e  p o s s i b i l i t y  o f  a  d i s c r e t e  " p re fe re n c e "  sy stem . CP i n  h e r  j  J  

p e rfo rm an ces  shows t h i s  m ost c l e a r l y ,  b u t  th e r e  a re  in d ic a t io n s  o f  s im i l a r  

p a t t e r n s  i n  o th e r  S s c u m u la tio n s , in c lu d in g  th o s e  o f  th e  w r i t e r .  I n t e g r a l  

w i th  t h i s  t r e n d  i s  th e  ten d en cy  f o r  a  g iv e n  tempo to  ap p e a r i n  s e v e ra l  

s u c c e s s iv e  a t te m p ts .  T h is  l a t t e r  c h a r a c t e r i s t i c  has been  n o te d  b e fo re  i n  

o th e r  e x p e r im e n ts . T here i s  s t i l l  no in d i c a t i o n  t h a t  th e  modal tempo i s  

l e a m t  o r  t h a t  th e  l a t e r  a t te m p ts  i n  any s e r i e s  a r e  c lo s e r  to  th e  

e v e n tu a l  modal v a lu e .

The w r i t e r ' s  d i s t r i b u t i o n s  m ust a lw ays b e  se e n  in  th e  l i g h t  o f  th e  

d i f f i c u l t i e s  n o te d  a t  th e  end o f  E xp t 8 .  H owever, p re v io u s  c o n d u c tin g  

te m p i,  i f  th e y  had an  e f f e c t  on su b se q u e n t e x p e r im e n ts , a lm o st c e r t a i n l y  

a f f e c t e d  p ia n o  p erfo rm an ces  l e a s t  o f  a l l ,  p a r t i c u l a r l y  th e  f a s t e s t  and 

s lo w e s t harm onic  rhythm s i n  t h i s  c a s e .  H e re , th e  p e rfo rm in g  movements 

in v o lv e d , so  d i f f e r e n t  from  t r i p l e  m e tre  c o n d u c tin g  a c t io n s ,  m ust have 

p re v e n te d  any u n co n sc io u s  a t te m p ts  to  copy th e  2*00 m secs c o n d u c tin g  te n p o .
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As f a r  a s  t r y i n g  to  copy th e  p re v io u s  tempo f o r  any g iv e n  harm onic rhythm  

i s  c o n c e rn e d , th e  comments made w ith  r e s p e c t  to  E xp t 8 s t i l l  a p p ly .

The d» w a l tz - ty p e  perfo rm ances w ere th e  on ly  ones w here th e  w r i t e r  was 

tem p ted  to  in d u lg e  in  ru b a to .

F i n a l l y ,  t h i s  experim en t i l l u s t r a t e s  a  w eakness in h e re n t  i n  i n v e s t i 

g a t io n s  o f  t h i s  ty p e ,  namely th e  d i f f i c u l t y  o f  c o n t r o l l i n g  a l l  f a c t o r s  n o t 

b e in g  s tu d ie d .  I n  t h i s  cajse, i t  was n o t a lw ays p o s s ib le  to  u se  th e  same 

r e p e r t o i r e  o f  c h o rd s  i n  th e  d i f f e r e n t  v e r s io n s  -  p a r t i c u l a r l y  in  th e  c a se  

o f  th e  d  fi and " c h o ra le "  h a rm o n is a tio n s .

D e s c r ip t io n

Aim;

S u b je c t s :

E x p e rim e n ta l Room;

I n s t r u c t i o n s :

E xperim en t 10

To in v e s t ig a t e  " n a tu r a l "  tem p i v a r i a t i o n  i n  th e  

c o n te x t o f  l e g a to  p ia n o  p e rfo rm a n ces  o f  th e  

S tan d a rd  E f l a t  H am ony , w h ile  v a ry in g  th e  m elod ic  

rhythm ,

PB: Three s e r i e s .  T w e n ty -f iv e  s e s s io n s  f o r  each

m elod ic  rh y th m . Up t o  s i x  s e s s io n s  p e r  d ay , 

b u t  u s u a l ly  f a r  l e s s ,  i n  random o rd e r  o f  

v e r s io n .  D u rin g  th e  same c h ro n o lo g ic a l  

p e r io d  and in te rm ix e d  w ith  E x p ts  6-13*

T hree fem ale m usic s tu d e n t s  (JW, MM, PR ):

One s e r i e s  i n  each  o f  th e  two m elo d ic  rhythm s 

s e le c te d .  Two s e s s io n s  p e r  week a v e ra g e .

PB S e r ie s  1 and 2 a : W r i t e r 's  lo u n g e .

PB S e r ie s  2b and s tu d e n t s :  C o lle g e  p r a c t i c e  room.

U sing one o f  t h e  g iv e n  m e lo d ic  rhy thm  v e r s io n s ,  

and lo o k in g  a t  th e  s c o r e ,  make a  s in g le  a t te m p t a t  

a  " n a tu ra l"  tem po, p la y in g  th e  p ia n o  le g a to  w ith  

s u s ta in in g  p e d a l .

M usic:

[Melodic Rhytkrnj

S b o n d o rc L  V e r s i o a
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( d . ) J 5 J 3 J 3

r r r f T • .  ■ . ,

I J - v U L X U - J - v U

T f r  ( r t f

L U - ^

H = !

(no  r a W j

^n 'vrn  r r v r n  i n  r f f r-fr r f
\ )  L ) )

R eco rd ;

T im ing:

As E xp t 8 . 

As E xpt 8 .

R e s u l t s  and O b se rv a tio n s

(a )  Tempi D i s t r i b u t io n s

I n t e r - s e r i e s  tem pi r e l a t i o n s h i p s  w ere c o n s i s t e n t ly  m a in ta in e d  i n  th e  

th r e e  EB s e r i e s .  However, a l th o u g h  F ig  10 and  T ab les  7 and 8 show t h a t  

no s i g n i f i c a n t  a b s o lu te  tempo s h i f t  o c c u r re d  betw een  s e r i e s  i n  th e  c a s e  o f  

th e  S ta n d a rd  E f l a t  V e rs io n ,  th e  tem pi f o r  th e  d ^  m elod ic  rhy thm  became 

s i g n i f i c a n t l y  s lo w er (<  1 p e r  c e n t)  betw een  S e r i e s  1 and 2 b , w ith  a  v a lu e  

j u s t  o u ts id e  s ig n i f i c a n c e ,  b u t w ith  th e  same d i r e c t i o n a l  r e l a t i o n s h i p ,  a l s o  

b e in g  o b ta in e d  betw een S e r i e s  1 and 2 a . T h ere  i s  a  s u g g e s tio n  th e r e f o r e  

t h a t  a  ro o u /p ia n o  f a c t o r  a f f e c t s  some m e lo d ic  rhy thns a t  l e a s t ,  a  v iew  

su p p o rted  by s im i la r  t  v a lu e  r e l a t i o n s h i p s  in  E xpt 9 f o r  th e  d  J  harm onic  

r ly th m  d i s t r i b u t i o n s  (T a b le  6 ) .  I n  b o th  th e s e  c a s e s ,  th e  d i r e c t i o n  o f  

tempo change i s  tow ards r a t h e r  s lo w e r tem pi on th e  s m a l le r  p r a c t i c e  room 

u p r ig h t  p ia n o . However, r e f e r e n c e  t o  T a b le s  3 , 5 , 7  aud  9 shows t h a t  th e r e
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i s  no c o n s i s t e n t  r e l a t i o n s h ip  o f  t h i s  k in d  betw een  th e  S e r i e s  2a smd 2b 

means in  th e  o th e r  ty p e s  o f  p e rfo rm an ces . In d e e d , i n  T a b le  9 th e  o th e r  

keyboard  p e rfo rm a n ces  have a  s l i g h t  a lth o u g h  i n s i g n i f i c a n t  tendency  

tovfards f a s t e r  tem pi on th e  u p r ig h t  p ia n o .  I t  i s  p o s s ib le  o f  co u rse  t h a t  

th e  f a r  g r e a t e r  number o f  S tan d a rd  E f l a t  V e rs io n  p e rfo rm a n ces  o cca sio n ed  

by  th e  co m p le te  e x p e r im e n ta l programme so  f ix e d  th e  tempo i n  th e  w r i t e r ' s  

memory t h a t  e x t e r n a l  a c o u s t i c a l  o r  in s tru m e n ta l  f a c to r s  w ere  o v e r r id e n .

Tcible ~~l Order of A A e a n s l jB e o t  d u r o t io n  in m se c s ]

§  P B  S E R I E S  S T U D E M T  I> A T A
^ I 2Lq 2b J“W M/W PR

/7T77) 474 _
^  i .'H .ii.'i  48) _  _ _  _ _ d  _ fc06

3t2>£'’:ŷ 49TLStif k-VjOiStÿ.Êt' ̂  426 -ShiéjL 
g  d  S\b A  S2S d J7  5ÏS d  S57 a  73 542_______________
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Toble 8 Inter-Method ond Inter-Series 
b Te,sb Volues

R

rx

I
■%
^1

S t u d e n t  I> o t4  c irc led  
I p e rc c n b  signi-f. 2*7 
5  p e r  cent a g w t  2<>JL

1 ! 1

I 2a  2 b JW MM PR i
1

1 2 q 2 b

I A M
1 8-2 1-8 3-0

J  2 q  

2 b

1 7

1 3 3 5‘5| 3 9 1-2 0-2
2 a ± 0 12

S ta . Version
JW

MM (§UPR a

The g ra p h ic a l  e v id e n c e , s u p p o r te d  hy th e  O rd er o f  Means and t  s c o re s  

c l e a r ly  i n d i c a t e s  t h a t  th e  v a r io u s  ty p e s  o f  m e lod ic  movement s e le c te d  had  

a  g e n e ra l ly  s m a l le r  e f f e c t  on tem pi th a n  th e  v a r i a t i o n s  i n  harm onic rhy thm  

in v e s t ig a t e d  i n  E xpt 9 .  T h is  s u p p o r ts  th e  w r i t e r ' s  v iew  t h a t  harm onic 

rhythm  a f f e c t s  tempo more fu n d a m e n ta lly  th a n  m e lod ic  rh y th m , w hich  in  any 

c a se  m ust b e  c o n s id e re d  se c o n d a ry  a s  i t  u s u a l ly  d e c o ra te s  th e  p r e - e x i s t e n t  

harm onic fram ew ork.

The d i r e c t io n s  o f  th e  v a r io u s  in te r - v e r s io n  tempo changes a re  o f 

i n t e r e s t .  Three o f  th e  fo u r  Ss d i s t r ib u t io n s  f o r  th e  d«H9 rhythm  were 

slow er th an  f o r  th e  S tan d a rd  E f l a t  V ers io n ; in  every  csise th e  t  r a t i o  

b e in g  w e ll w ith in  th e  1 p e r  c en t s ig n if ic a n c e  l e v e l .  I t  had been  ex p ec ted  

th a t  th e  J  perform ances would be f a s t e r  because  o f  th e  la c k  o f  movement 

on th e  second b e a t cau s in g  im p a tien ce  and a d e s ire  to  re a c h  th e  t h i r d  b e a t
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e a r l i e r .  From in t r o s p e c t io n  d u r in g  p erfo rm ance  th e  w r i t e r  was aw are o f  

a  r e g u la r  b re a th in g  movement acccsnpanying th e  in a c t iv e  b e a t  and a s  i n  t h i s  

c a s e  h i s  t e n ^ i  w ere s u b je c t iv e ly  th e  same a s  f o r  th e  S ta n d a rd  E f l a t  

V e r s io n ,  th e  im agined b e a t  may have ap p e a re d  to  be s h o r te r  th a n  i t  a c t u a l l y  

w as.

The s i g n i f i c a n t l y  f a s t e r  sp eed s  p erfo rm ed  by  th e  w r i t e r  in  S e r i e s  1 

f o r  th e  q u av er and d o t te d  quaver movement i n  r e l a t i o n  t o  th e  S ta n d a rd  E f l a t  

V e rs io n  w ere a ls o  n o t a c c o rd in g  t o  e x p e c ta t io n .  I t  was th o u g h t t h a t  th e  

a d d i t io n  o f  b e tw e e n - th e -b e a t " e v e n ts "  w ould have slow ed th e  p e rfo rm a n ces  

down. T hat th e  r e v e r s e  was t r u e  may have b een  due to  th e  g r e a t e r  rh y th m ic  

e x c ite m e n t and  movement engendered  by th e  f a s t e r  n o te s .  W ith  re g a rd  to  

th e  r e l a t i o n s h i p  betw een  th e  d o t te d  and  u n d o tte d  quaver m e lo d ic  rh y th m s, 

th e  p r i n c i p l e  o f  g r e a t e r  rhy th m ic  e x c ite m e n t in  th e  fo rm er i s  i n  c o n f l i c t  

w i th  th e  sm oother and e a s i e r  flow  o f  th e  l a t t e r .  In  th e  c a se  o f  th e  w r i t e r ,  

t h e  second  p r in c i p le  may have had  p r i o r i t y ,  a s  th e  u n d o tte d  q u av er 

d i s t r i b u t i o n  was s i g n i f i c a n t l y  f a s t e r  (<  5 p e r  c e n t ) .  F u r th e r , th e  

o b se rv ed  ten d en cy  i s  i n  a c c o rd  w ith  th e  Time Psychology  L i t e r a t u r e ,  w here 

ev en  s u b d iv is io n  o f  a  b e a t  made t h a t  b e a t  seem lo n g e r  th a n  when i t  was 

i r r e g u l a r l y  d iv id e d .

Tempi d i s t r i b u t i o n  p r o f i l e s  te n d  to  fo llo w  th e  p a t t e r n  now g e n e r a l ly  

e s t a b l i s h e d  f o r  tw e n ty - f iv e  te m p o ra lly -sp a c e d  a t te m p ts . M ost o f  th e  EB

p erfo rm a n ces  o f  any v e r s io n  f a l l  w i th in  two "same t e n ^ "  20 m secs i n t e r v a l s ,  

w h ile  i t  i s  i n t e r e s t i n g  t h a t  th e  m ost a b le  s tu d e n t  p i a n i s t ,  MM, n e a r ly  

a lw ays p erfo rm ed  th e  S ta n d a rd  E f l a t  V e rs io n  w i th in  th e  e x p e r im e n ta l "same 

tempo" l i m i t s .

Once a g a in ,  th e r e  i s  no one tempo eurea common to  a l l  v e r s io n s ,  and 

a l t h o u ^ ,  q u i t e  u n a c c o u n ta b ly , th e  S ta n d a rd  E f l a t  V e rs io n  alw ays a p p e a rs  t o  

en co u rag e  r a t h e r  s im i l a r  tem pi f o r  more th a n  one S , th e r e  i s  no common 

tem po a re a  f o r  th e  j  #T3 m elod ic  rhy thm .
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I t  was n o t  th o u g h t n e c e s s a ry  to  show th e  c u m u la tio n s  f o r  t h i s  

and th e  fo l lo w in g  e x p e rim en t.

D e s c r ip t io n

Aim:

S u b je c t s :

E x p e rim e n ta l Rooms;

I n s t r u c t i o n s :

E xperim en t 11

To in v e s t ig a t e  " n a tu r a l "  tem pi v a r i a t i o n  in  

th e  c o n te x t  o f  l e g a to  p ia n o  p erfo rm an ces  o f  

th e  S ta n d a rd  V e rs io n , w h ile  v a ry in g  k e y /p i tc h  

o r  mode.

EB: T hree s e r i e s .  T w e n ty -f iv e  s e s s io n s  f o r

each  k e y /p i tc h  o r  mode. Up t o  s ix  

s e s s io n s  p e r  d a y , b u t  u s u a l ly  f a r  l e s s ,  

i n  ra n d  can o r d e r  o f  v e r s io n .  D u rin g  th e  

same c h ro n o lo g ic a l  p e r io d  and in te rm ix e d  

w ith  E x p ts  6 -1 3 .

T hree fem ale  m usic  s tu d e n ts  (Biff, SL, AT):

One s e r i e s  i n  eac h  o f  two d i f f e r e n t  

s e le c te d  k eys/m odes. Two s e s s io n s  p e r  

week a v e ra g e .

EB S e r ie s  1 and 2a: W r i t e r 's  lo u n g e .

EB S e r ie s  2b and  s tu d e n t s :  C o lle g e  p r a c t i c e  room.

U sing  one o f  th e  g iv e n  v e r s io n s ,  and  lo o k in g  a t  

th e  s c o r e ,  make a  s in g le  a t te m p t a t  a  " n a tu r a l"  

te n p o , p la y in g  th e  p ia n o  le g a to  w ith  s u s t a in in g  

p e d a l .

K usic :

[Ke  ̂ or Mode]
^S tan d ard  Versioa 
^  Major (rending E major version)

E Mcybr(readin<̂  Standard E  ̂Version)
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R eco rd ; As E x p t 8 .

T im ing : As E x p t 8 .

R e s u l t s  and O b se rv a tio n s

(a )  Tempi D is t r ib u t io n s

As more v e r s io n s  w ere r e t e s t e d  i n  IB S e r ie s  2a and 2b o f  t h i s  

ex p e rim e n t, th e  i n t e r - s e r i e s  c o n s is te n c y  may be seen  v e ry  c l e a r l y .  The 

i n t e r - s e r i e s  t  t e s t s  i n  T ab le  10 g iv e  s i g n i f i c a n t  v a lu e s  o n ly  i n  th e  ca se  

o f  E m a jo r p e rfo rm a n c e s , a l th o u g h  th e  w r i t e r  i s  aware o f  th e  d a n g e rs  o f  

ig n o r in g  th e  p o s s i b i l i t y  o f  ly p e  I I  e r r o r s . T here i s  c e r t a i n l y  no  

o b se rv a b le  g e n e ra l  roony^instrum ent e f f e c t  betw een S e r ie s  2 and  2 b , b u t t h i s  

w as to  be  e x p e c te d  a s  any p r e v io u s ly  n o te d  d i f f e r e n c e s  o f  t h i s  k in d  had 

co n ce rn ed  p erfo rm an ces  o th e r  th a n  th e  S ta n d a rd  E f l a t  V e rs io n . P e rh a p s  

f o r  th e  re a s o n  p r e v io u s ly  g iv e n , t h i s  v e r s io n ,  even in  d i f f e r e n t  k e y s ,  w i l l  

n o t  be  a f f e c t e d  by e x t e r n a l  f a c t o r s .  T ab le  9 a l s o  shows t h a t  th e  O rder o f  

Means was n o t e s s e n t i a l l y  changed betw een  th e  th r e e  PB s e r i e s .  The o n ly  

r e v e r s a l  o f  a d ja c e n t  v e r s io n s  co n ce rn ed  S e r ie s  2a and 2 b , w here th e  same 

key  was r e a d  from  d i f f e r e n t  m u sic . The s tu d e n t  mean tem pi r e l a t i o n s h i p s  

g iv e n  in  T ab le  9 a r e  o p p o s ite  to  th e  w r i t e r ' s  in  th e  two c a s e s  w here i t  was 

c o n s id e re d  th e r e  w ould b e  a  c o n s id e ra b le  m easure o f  ag re e m e n t. I t  i s  

d i f f i c u l t  t o  acc o u n t f o r  SL b e in g  f a s t e r  i n  e m inor th a n  E m a jo r , and A T 's 

f a s t e r  tem pi when p la y in g  an  o c ta v e  lo w e r . A lthough th e  r e s p e c t iv e  t  

s c o re s  f o r  th e s e  t r e n d s  a re  v e iy  low  and  i n s i g n i f i c a n t ,  i t  was th e  d i r e c t i o n  

o f  change t h a t  o c c a s io n e d  th e  s u r p r i s e ,  c o n t r a d ic t in g  a s  i t  d id  th e  

r e le v a n t  s p e c u la t io n  i n  C h ap te r  3»
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T able 9 O rd G r  o f  A A eansj^eob  <dorabion in ms€csj]

S T U D E N T  DATA 
B W  6L_ A X

g  P B  S E R I E S
5  I 2 q Z b
t  4 S I  At' 4 8 3  481

E ^ b '^ )  4 9 0  e(bt'b) 4 9 3  E 483
E  E 498  E^bt’b) 491 E&^b) 5iO

I  _ e W ) r __________________________________________
I  147_St^£^V._?o3_Std.^ Y^_^6 3t4_.E^Y^32l
O E m i'n a r  ^06 E m i n o r  5 l2  Eminor f o y  E m \nor 4 8 6  A ^8ve boss. 499
^  eve boss.525 Â* 8^e bots.522 A^Bve bass. 5 l8 _______________ E________ 4 9 0  ^

Table 10 I n b e r -  M e th o d  and I n te r - S e n e s  t  T e s t  V a lu e s

S t u d e n t  Dato circled 

I p e r  c e n t  s iq n if . Z-J 

^ per cant sigm’f. 2*0 2
E m in o r

2 b

8ve basso

5-8 142

AT 2a. 2 b

83 29 22

UJ5-8 7 0

SL

2 0 1-2 0-247

1 1 4-0Std. Version
3-8 3 0

bW

A  t r e n d  te&b ap p lied  t o  t\n&_ d i& cre te  S e r ie s  
o f  Kei/s A^^B/e, E^ 
r e s u lt s  I p e r c e n t
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The o rd e r  o f  k eys p re s e n te d  in  P ig  11 shows th e  e x p e c te d  v e iy  g ra d u a l 

s h i f t  to  f a s t e r  tem pi from  th e  S ta n d a rd  E f l a t  V e rs io n  th ro u g h  th e  

p r o g r e s s iv e ly  h ig h e r  k e y s /p i t c h e s . As mean tem pi d i f f e r e n c e s  w ere c l e a r ly  

g e n e r a l ly  i n s i g n i f i c a n t  betw een  th e  S ta n d a rd  E f l a t  V e rs io n  and th e  keys 

n e a r e s t  to  i t ,  PB t  r a t i o s  a r e  o n ly  shown in  T ab le  10 f o r  th o s e  keys/m odes 

su b se q u e n tly  r e t e s t e d  i n  S e r ie s  2a and 2b . To supplem ent t h i s  d a ta  a  t r e n d  

t e s t  was a p p l ie d  to  th e  d i s c r e t e  s e r i e s  A f l a t  8 v e , S ta n d a rd  E f l a t  V e rs io n ,

E and A f l a t .  The h ig h ly  s i g n i f i c a n t  r e s u l t s  (P 1 p e r  c e n t)  o b ta in e d  

f o r  ev e ry  PB s e r i e s  co n firm s  th e  s l i g h t  b u t  v e ry  c o n s i s t e n t  f a s t e r  t r e n d  

v i s u a l l y  o b serv ed  in  t h i s  a sc e n d in g  s e r i e s  o f  k e y s .  S ig n i f i c a n t  t  s c o re s  

(< 1 p e r  c e n t ) , g iv in g  a  d i r e c t  r e l a t i o n s h ip  betw een  h ig h e r  p i t c h  and f a a t e r  

te m p i,  w ere a l s o  o b ta in e d  betw een  th e  S ta n d a rd  B f l a t  V e rs io n  and  key A f l a t  

above and be low . T h is  d e g re e  o f  mean tempo d i f f e r e n c e  was e x p e c te d  f o r  

k ey s  a s  much a s  a  p e r f e c t  if th  and  5 th  a p a r t ,  b u t  th e  w r i t e r  s u g g e s ts  t h a t  

th e  c o n s i s t e n t  t r e n d  in v o lv in g  s m a lle r  i n t e r v a l s  be tw een  k ey s  h a s  even  

g r e a t e r  s i g n i f i c a n c e .  The PB tem pi r e l a t i o n s h i p  betw een  E m a jo r and  e 

m ino r a l s o  gave th e  a n t i c ip a t e d  s i g n i f i c a n t l y  s lo w e r tem pi f o r  th e  l a t t e r  

i n  each  s e r i e s .  The c o n t ra r y  t r e n d s  to  th e  above o b se rv ed  i n  th e  s tu d e n t  

d a ta  h a s  a l re a d y  re c e iv e d  comment.

When th e  ex p erim en t w as d e s ig n e d  th e  w r i t e r  s p e c u la te d  r e g a rd in g  th e  

e f f e c t  o f  k ey  s ig n a tu r e ,  when th e  r e a d  key was d i f f e r e n t  from  t h a t  perfo rm ed . 

U n f o r tu n a te ly ,  a s  th e  t  r a t i o s  w ere i n s i g n i f i c a n t , and th e s e  v e r s io n s  c o u ld  

n o t  be a d m itte d  in t o  th e  d i s c r e t e  s e r i e s  u sed  f o r  th e  t r e n d  t e s t ,  o n ly  th e  

v e ry  s l i g h t  b u t c o n s i s t e n t  s h i f t  t o  th e  l e f t  o b se rv ed  i n  th e  g r a p h ic a l  

p r e s e n ta t io n  i n  P ig  11 ca n  b e  c i t e d  as  e v id en ce  o f  any tem pi charige.

However, no  f u r t h e r  comments may be  made on t h i s  s c a n t  v i s u a l  e v id e n c e .

The r e l a t i v e  e f f e c t s  o f  k ey  s ig n a tu r e  ap p ea ran ce  and th e  a c t u a l  key  perform ed  

m ust a w a it  f u r t h e r  in v e s t i g a t io n .

W ith  t h i s  e x p e rim e n t, th e  f i n a l  one i n v e s t i g a t in g  tem pi v a r i a t i o n
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w h ile  j u s t  one in s tru m e n ta l  o r  m u s ic a l f a c t o r  was v a r i e d ,  i t  i s  now 

e v id e n t  t h a t  n o t even a  v e ry  b ro ad  ccramon tempo a r e a  e x i s t s  f o r  th e  m usic 

p e rfo rm e d . I n  a d d i t io n ,  o n ly  w ith  r e s p e c t  to  th e  S ta n d a rd  E f l a t  V e rs io n  

i s  th e r e  e v id en ce  o f  a  common tempo tendency  f o r  any p a r t i c u l a r  v e r s io n  o f  

th e  m u sic . A lthough  d a ta  f o r  more th a n  one s u b j e c t 's  p e rfo rm a n ces  o f  any 

o th e r  v e r s io n  i s  much more l i m i t e d ,  n e i th e r  t h i s  n o r  th e  p re v io u s  e x p e r i 

m ents g iv e  many exam ples o f  a  s tu d e n t  S mean b e in g  r e a l i s t i c a l l y  s im i l a r  

t o  t h a t  o f  th e  w r i t e r  f o r  any m ethod o r  v e r s io n  o f  th e  m u s ic .

F i n a l l y  th e r e  i s  no ev id en ce  th a t  MM 80 (750  m secs) r e p r e s e n t s  a  

"norm al" tempo f o r  t h i s  p ie c e  o f  m usic i n  any o f  i t s  v e r s io n s .  The 500 

m secs a r e a  tempo " p r e f e r r e d " ,  a t  l e a s t  to  some e x t e n t ,  by s e v e r a l  S s  i s  

c l e a r l y  n o t  r e l a t e d  in  any way t o  MM 80 . E ven i f  th e  b a r  le n g th  was 

c o n s id e re d  th e  c r i t i c a l  u n i t  o f  m u s ic a l movement, th e  r e s u l t a n t  1500 m secs 

d u r a t i o n ,  a l th o u g h  e x a c t ly  tw ic e  t h a t  r e q u i r e d  f o r  MM 8 0 , by r e p r e s e n t in g  

a  t r i p l e  m e tre  s u b d iv is io n ,  can  on ly  by d e v io u s  and  u n m u sic a l a r i th m e t ic  

e f f e c t  a  r e l a t i o n s h i p .

I n  C h a p te r  3 th e  w r i t e r  a s s e r t e d  t h a t  a c o u s t i c a l  f a c t o r s  w ere th e  

p r im a ry  c a u se  o f  any h ig h e r  p i t c h - f a s t e r  tempo r e l a t i o n s h i p .  I t  i s  

how ever d i f f i c u l t  to  acco u n t f o r  th e  mean tempo d i f f e r e n c e s  o b se rv ed  h e re  

i n  te rm s o f  th e  m echanics o f  tempo i n i t i a t i o n .  I f  th e  i n i t i a t e d  tempo i s  

d e c i s iv e  and  n o t m o d ified  when th e  sound i s  h e a r d ,  changes o f  tempo due to  

k e y /p i t c h  m ust be  a t t r i b u t a b l e  t o  an  a n t i c i p a t i o n  o f  e i t h e r  th e  sound o f  

t h e  a c t u a l  key o r  th e  " f e e l "  o f  th e  in s tru m e n t i n  t h a t  k e y . I t  m ust a l s o  

b e  p o in te d  o u t t h a t  t h i s  i n s e p a r a b i l i t y  o f  p h y s ic a l  keyboeird " f e e l"  and 

p i t c h  i s  a  f u r t h e r  example o f  th e  d i f f i c u l t y  o f  i s o l a t i n g  one f a c t o r  o n ly  

i n  e x p e rim e n ts  o f  t h i s  ty p e .  However, a s  th e  w r i t e r  does n o t  p o s s e s s  

a b s o lu te  p i t c h ,  th e  t r u e  sound a t  l e a s t  c o u ld  n o t  have b een  m e n ta lly  

a n t i c i p a t e d ,  so  p e rh ap s th e  more l i k e l y  e x p la n a t io n  f o r  changes o f  tempo 

i n  t h i s  ex p e rim e n t i s  t h a t  th e  i n i t i a t e d  sp eed  was m o d if ie d  im m ed ia te ly  th e
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r e a l i t y  o f  b o th  in s tru m e n ta l  to u c h  and sound was e x p e r ie n c e d . P resum ably  

t h i s  p ro c e d u re  c o u ld  have ca u se d  even th e  b ig  d i f f e r e n c e s  betw een A f l a t  

and  A f l a t  8 v e . Of c o u r s e ,  i n  th e  c a se  o f  p erfo rm an ces i n  e  m in o r, th e  

t r u e  c h a r a c te r  o f  th e  mode c h a n g e , i f  n o t i t s  a c tu a l  p i t c h ,  was a p p re c ia te d  

b e fo re  th e  sound was h e a rd  and th e r e f o r e  ta k e n  i n t o  acco u n t when m aking th e  

tempo c h o ic e .

The need  f o r  th e  n e x t ex p e rim en t a ro se  from  th e  v e ry  u n u su a l d a ta  

p roduced  by a  s tu d e n t  S i n  E xp t The w r i t e r  was co n ce rn ed  w h e th e r th e

c irc u m s ta n c e s  o f  t h i s  e x p e rim en t " c o n tr ib u te d  to  th e  v e iy  p r e c i s e  d i s t r i b u t i o n  

o b ta in e d .

D e s c r ip t io n

Aim:

S u b je c t :

E x p e rim e n ta l Rooms;

I n s t r u c t i o n s :

M usic:

R ecord :

T im ing :

E xperim en t 12

W ith  j u s t  one s u b je c t  (PB) , t o  in v e s t i g a t e  th e  

e f f e c t  on E xp t 8 L ah -ty p e  p e rfo rm an ces  o f  a l lo w in g  

a  f r e e l y  s e le c te d  s t a r t i n g  p i t c h  i n  r e l a t i o n  to  

E xp t 8 and  E xpt d a ta .

PB: Two s e r i e s .  T w e n ty -f iv e  s e s s io n s  e a c h .

N ever more th a n  one p e r  day . D u rin g  th e  same 

c h ro n o lo g ic a l  p e r io d  and  in te rm ix e d  w ith  

E x p ts  6-13 S e r ie s  2 ab .

PB S e r ie s  l a :  W r i t e r 's  lo u n g e .

S e r i e s  1b : C o lleg e  p r a c t i c e  room.

S in g in g  l a h ,  and lo o k in g  a t  th e  s c o r e ,  make a  

s in g le  a t te m p t a t  a  " n a tu r a l"  tem po.

S t a r t i n g  p i t c h  n o t g iv e n .

S ta n d a rd  E f l a t  Melody (Sung a p p ro x im a te ly  8ve 

lo w e r ) .

As E xp t 8 p lu s  a c tu a l  s t a r t i n g  p i t c h .

S e r i e s  l a :  C en tiseco n d  T im er (2 ) Read and  re c o rd e d

by PB.

S e r ie s  1b : S topw atch  (2 )  O p e ra te d , r e a d  and

re c o rd e d  by a s s i s t a n t s .
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R e s u l t s  and O b se rv a tio n s

(a )  Tempi D is t r ib u t io n s  and  c f  w ith  E x p ts  8 and

In  o rd e r  t h a t  a  more a c c u r a te  v i s u a l  com parison  c o u ld  be  made w ith  

th e  CS d a ta  from  E xpt th e  l a t t e r  d i s t r i b u t i o n ,  w h ile  r e t a i n i n g  th e  

do u b le  P i l o t  E xperim en ts  i n t e r v a l  s c a l e ,  i s  rep ro d u ced  i n  F ig  12 w ith  th e  

o c c u rre n c e  (fre q u e n c y ) s c a le  a s  u se d  t h r o u ^ o u t  th e  Main Programme. I t  

m ust be p o in te d  o u t however t h a t  th e  ccm p ariso n  w ith  E xpt P^ i s  s o le ly  

co n ce rn ed  w ith  p r o f i l e  and te m p o /p i tc h  r e l a t i o n s h i p .  As E xp t P ^  in v o lv e d  

a  d i f f e r e n t  s u b j e c t , d i f f e r e n t  m usic  and a l s o  th e  s in g in g  o f  w o rd s, th e  

a b s o lu te  v a lu e s  o f  i t s  d i s t r i b u t i o n  a r e  o f  no c o n c e rn . What i s  o f  i n t e r e s t  

i s  w h e th er th e  w r i t e r ' s  la h  p e rfo rm a n c e s , f r e e  from  th e  r e s t r i c t i o n  o f  

im posed p i t c h ,  a r e  more c o n s i s t e n t  i n  tempo th a n  th o s e  in  th e  c o n c u r re n t  

s e r i e s  o f  E x p t 8 and become more l i k e  th e  o u ts ta n d in g ly  c o n s i s t e n t  d a ta  

o b se rv ed  i n  E xp t P^.

The e v id e n c e  from  P ig  12 i s  in c o n c lu s iv e .  T here i s  c l e a r ly  no 

a p p re c ia b le  change o f  p r o f i l e  be tw een  E xp t 8 S e r i e s  2a and E x p t 12 S e r ie s  

l a ,  a lth o u g h  th e  p r a c t i c e  room p e rfo rm a n ces  o f  each  experim en t gave F = 1.81 

i n  r e l a t i o n  to  th e  r a t i o  o f  th e  r e s p e c t iv e  v a r ia n c e s .  T h is  i s  j u s t  o u ts id e

th e  r e q u i r e d  5 p e r  c e n t  s ig n i f i c a n c e  v a lu e  o f  1 .5 8 ,  b u t  th e  g r e a t e r  p r e c i s io n

d id  o c c u r  i n  th e  rocxn w here CS gave h e r  p e rfo rm a n c e s . However, even  

a llo w in g  f o r  th e  v i s u a l  d e c e p tiv e n e s s  o f  th e  doub le  i n t e r v a l  s c a le  u sed  f o r  

E xp t P ^ , th e  l a t t e r  d a ta  r e m ains u n iq u e  i n  i t s  c o n s is te n c y .  The co m p ara tiv e  

e f f e c t  on tempo c o n s is te n c y  o f  a l lo w in g  freedom  o f  key i n  ‘s in g in g  

p e rfo rm an ces  i s  th u s  u n re s o lv e d . Two p o s s ib ly  opposing  f a c t o r s  may b e  a t  

w ork h e r e .  An im posed key c o n t r o l s  one o f  th e  p o s s ib le  te m p o -a f fe c t in g  

f a c t o r s  w h ile  in t ro d u c in g  th e  p o s s i b i l i t y  o f  a  v a ry in g  in d iv id u a l  re sp o n se  

t o  t h a t  key  -  an im p o rta n t a s p e c t  o f  w h ich  c o n c e rn s  th e  e a se  o f  v o c a l  

p erfo rm an ce  i n  th e  r e q u ir e d  t e s s i t u r a .  In d e e d , i f  th e  g iv e n  im posed kqy

in v a r i a b ly  im poses a  s t r a i n  on th e  v o c a l  r e s o u r c e s ,  a s  was th e  c a s e  i n  th e

w r i t e r ' s  E xp t 8 s in g in g  p e rfo rm a n c e s , l e s s  c o n s i s t e n t  tem p i a r e  e a s i l y
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e x p la in e d .  On th e  o th e r  h an d , a  f r e e l y  chosen  p i t c h ,  w h ile  e n a b l in g  th e  

p e rfo rm e r t o  s in g  c o m fo rtab ly  on ev e ry  o c c a s io n , r e in t r o d u c e s  th e  f a c t o r s  

a s s o c ia t e d  w ith  key v a r i a b i l i t y .

W ith  re g a rd  to  th e  mean tem pi d i f f e r e n c e s  w i th in  and betw een  th e  IB 

l a h  p erfo rm an ces  o f  E xp ts  8 and  1 2 , T a b le s  11 and 12 g iv e  th e  r e le v a n t  

d a t a : -

Tûble 11 AACrOnsfjBeab durob>on in m s e c ^  
ondl c f  E xp tB (L oh)

PB SERIES 
IQ l b

44-e________ 4-44-

c f  EXPT S  LaK Rsrfs.
2 a  2 b

4 6 9 _________ 4 6 4

Tûble 12 IntET-Scries ond cf
EXPT8 (lûh) t Test Values

Iq lb

j ,

[i
V

Za 2b

ta

lb

o n

tfEXPT8 (Uh) ^ 2 1 o-\



258

I t  can  be  seen  th a t  a lth o u g h  th e  d i f f e r e n t  rooms had  no a p p re c ia b le  

a f f e c t  on e i t h e r  e x p e r im e n t, th e  t  r a t i o s  a re  s i g n i f i c a n t  w i th in  th e  1 p e r  

c e n t  l e v e l  betw een  th e  d i s t r i b u t i o n s  f o r  im posed and u n r e s t r i c t e d  key in  

e a c h  room. I n  b o th  c a s e s  th e  t r e n d  i s  f o r  f a s t e r  tem pi when th e  ch o ice  

o f  s t a r t i n g  p i t c h  and  key  i s  f r e e ,  s u g g e s tin g  in  th e  w r i t e r ' s  c a s e ,  a  

g r e a t e r  e a s e  o f  p e rfo rm a n c e . However, r e f e r e n c e  to  P ig  12 shows t h a t  th e  

a c t u a l  s t a r t i n g  p i t c h  ch o sen  was i n  f a c t  v e ry  o f te n  E f l a t ,  w ith  any 

d iv e rg e n c e s  from  t h i s  key ju s t  a s  f r e q u e n t ly  above i t  a s  below . The room

d id  n o t a p p e a r  g r e a t ly  to  a f f e c t  th e  p i t c h e s  ch o sen .

No d i r e c t i o n a l  p a t t e r n  co n ce rn in g  any te m p o /p itc h  r e l a t i o n s h i p  can  

b e  e s t a b l i s h e d  from  th e  l im i t e d  d a ta  from  two s u b je c t s .  A s i g n i f i c a n t  

p o s i t i v e  r e l a t i o n s h i p  ( r ^  <  5 p e r  c e n t)  betw een  f a s t e r  tem p i and h ig h e r  

p i t c h  o c c u rre d  i n  S e r i e s  l a ,  b u t in  th e  l i g h t  o f  a  low  r  v a lu e  f o r  S e r ie s  

1b and  a  s l i ^ t  o p p o s i te  t r e n d  i n  th e  E xp t CS d a t a ,  no f u r t h e r  comment

can  be  m ade.

The f i n a l  th r e e  s m a l l - s c a le  ex p e rim en ts  w ere i n i t i a t e d  in  o rd e r  to  

c o n firm  c e r t a i n  s t a t i s t i c a l  a ssu m p tio n s  and  i n v e s t i g a t e  o th e r  i s s u e s  r a i s e d  

d u r in g  th e  M ain Programm e. They a l s o  s u b se q u e n tly  p ro v ed  how ever t o  have 

v e ry  c o n s id e ra b le  u n s o l i c i t e d  v a lu e  i n  r e l a t i o n  to  th e  h y p o th e s is .  Expt 

13 was co n d u c te d  on v a r io u s  o cca s io n s  d u r in g  th e  p e r io d  o f  E x p ts  6-12  S e r ie s

2 a b ; E x p ts  14 and  15 w ere  u n d e rta k e n  on th e  c o m p le tio n  o f  a l l  o th e r

e x p e r im e n ts .

E xp t 13 i s  an  a t te m p t to  co n firm  th e  s t a t i s t i c a l  a ssu m p tio n s  c o n ce rn in g  

"sam e tempo" m en tio n ed  i n  C h ap te r ? .  An ex p erim en t was c o n t r iv e d  to  

p ro d u ce  d i s t r i b u t i o n s  f o r  tem pi s u b je c t iv e ly  " th e  same" i n  th e  s i t u a t i o n  

m ost fa v o u ra b le  f o r  g e n e ra t in g  them .
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D e s c r ip tio n

Aim:

S u b je c ts :

E x p erim en ta l Rooms: PB S e r ie s  1a :

I n s t r u c t i o n s  ;

M usic :

R eco rd :

T im ing :

E xperim en t 13

To c o n firm  t h a t  a  r e a l i s t i c  r e l a t i o n s h i p  e x i s t s  

betw een a  s u b je c t iv e  "same speed" and th e  e m p ir ic a l  

d e f i n i t i o n  em ployed th ro u g h o u t th e  M ain 

E x p e rim e n ta l Programme.

PB: Two s e r i e s  ) One s e s s io n  f o r  eac h  te n ^ o  

BB: One s e r i e s  j c a te g o ry  in  each  s e r i e s ,  i n

random o rd e r  o f  tempo and  on 

d i f f e r e n t  d a y s . D u rin g  th e  

same c h ro n o lo g ic a l  p e r io d  a s  

E x p ts  6-12  S e r ie s  2 ab .

W r i t e r 's  lo u n g e .

PB S e r ie s  1b and  BB: C o lleg e  p r a c t i c e  room .

U sing  th e  same m usic and g e n e ra l p e rfo rm in g  m ethod 

a s  i n  E xp t 6 : Make tw e n ty - f iv e  im m ed ia te ly

s u c c e s s iv e  a t te m p ts  a t  a  " f a s t ” , " n a tu r a l "  o r  

"slow " tem po, making th e  p erfo rm an ces  s u b je c t iv e l y  

th e  same a t  each s e s s io n .

Do n o t r a i l ,  a t  th e  end o f  any p e rfo rm a n c e .

S ta n d a rd  E f l a t  V e rs io n .

As E xpt 8 .

PB S e r ie s  l a :  C e n tiseco n d  t im e r  (2 )  R ead gind

re c o rd e d  by a s s i s t a n t s .

PB S e r ie s  1b: S topw atch  (2 ) O p e ra te d , r e a d  and

re c o rd e d  by a s s i s t a n t s .

S topw atch  ( 2 ) O p e ra te d , r e a d  and  

re c o rd e d  by PB.

BB:

R e s u lts  and  O b se rv a tio n s

(a )  Tempi D i s t r i b u t io n s  and com parison  w ith  E xp t 6 d a ta  

F o r  th e  f i r s t  t im e ,  th e  g iv e n  d i s t r i b u t i o n s  r e p r e s e n t  n o t  o n ly  

in m e d ia te ly  s u c c e s s iv e  a t te m p ts  a t  th e  v a r io u s  tempo c a t e g o r i e s ,  b u t  a l s o  

a  l e g i t im a te  co p y in g  o f  eac h  p re v io u s  tem po. T h is ,  to g e th e r  w i th  th e  

o b s e rv a tio n  th a t  a ry  g iv e n  E x p t 13 d i s t r i b u t i o n  need  n o t  n e c e s s a r i l y  

c o in c id e  w i th  th e  r e s p e c t iv e  m odal v a lu e  i n  th e  Expt 6 d i s t r i b u t i o n s ,  m ust 

be bo rne i n  mind when s tu d y in g  P ig  13--| •
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W ith r e g a rd  to  th e  a p p r o p r ia te n e s s  o f  th e  s c a le  i n t e r v a l  and th e  

s t a t i s t i c a l  d e f i n i t i o n  o f  "same tem po", i t  i s  c l e a r  from  F ig  13—i t h a t  b o th  

a r e  amply con firm ed  in  th e  " n a tu r a l "  tempo a r e a  f o r  b o th  S s .  In d e e d , 

s e n s i t i v i t y  to  tempo change a p p e a rs  to  b e  even more a c u te  a t  a  " n a tu r a l"  

tempo th a n  a t  a  " f a s t "  one . A lthough  th e  ra n g e  co v e re d  by " slovf" tem pi 

s u b je c t iv e ly  th e  same i s  s u r p r i s in g ly  la r g e  i n  each  s e r i e s ,  i n  th e  " n a tu r a l"  

tempo airea w hich  i s  o u r p r i n c i p l e  c o n c e rn , th e  "sam e tempo" i n t e r v a l  o f  

20 m secs in c lu d e s  n e a r ly  a l l  th e  p e rfo rm a n ces  in  each  c a s e .  W ith  r e g a rd  to  

th e  W eber-F echner la w , i t  w ould  a p p e a r  t h a t  u n le s s  th e  " n a tu r a l"  tempo a r e a  

b e  re g a rd e d  a s  an in d i f f e r e n c e  p o i n t ,  on t h i s  e v id en ce  th e r e  may n o t b e  a  

lo g a r i th m ic  ty p e  in c re a s e  i n  s e n s i t i v i t y  t o  tempo chsinge from  slow  to  f a s t  

sp e e d s . On th e  o th e r  h a n d , a s  some Time P sycho logy  l i t e r a t u r e  has 

s u g g e s te d , " n a tu r a l "  tempo o r  " p re fe re n c e "  may in d e e d  be e q u a ted  w ith  th e  

tempo in d i f f e r e n c e  p o in t .

F ig  13-^ makes i t  a g a in  c l e a r  t h a t  th e  two Ss do n o t s h a re  " p re fe re n c e s "  

i n  any o f  th e  th r e e  c a t e g o r i e s .  In d e e d , th e  " n a tu r a l "  tem pi o f  BB a re  

g e n e ra l ly  f a s t e r  th a n  P B 's  " f a s t "  sp e e d s . I n  a d d i t io n ,  in  th e  c a se  o f  BB, 

tem pi s u b je c t iv e ly  " f a s t "  on one o c c a s io n  o v e r la p  th e  d i s t r i b u t i o n  o f  

" n a tu r a l"  tem pi on a n o th e r .

(b ) C um ulations u s in g  Raw S c o re  D ata

F ig  1 3 -2 ,  w here th e  u s u a l  10 m secs s c e le  i n t e r v a l  i s  su p e r  im posed o n to  

a  f i n e r  s c a le  u t i l i s i n g  th e  raw  s c o r e s ,  makes b o th  th e  more p r e c i s e  i n t r a 

i n t e r v a l  v a r i a t i o n s  and th e  c u m u la tio n s  c l e a r .  I n  b o th  s e r i e s  th e  raw  

s c o re s  o f  th e  w r i t e r ' s  " n a tu r a l "  tem p i k e p t g e n e r a l ly  w i th in  an  a b s o lu te  

ran g e  o f  10 m secs , althougjh  a c t u a l l y  occupy ing  two a d ja c e n t  s ta n d a rd  s c a le  

i n t e r v a l s .  I n  f a c t  i n  S e r i e s  l a ,  i n  b o th  th e  " f a s t "  and " n a tu r a l "  speed  

c u m u la tio n s , th e r e  a re  rnary tenç>i i n  s u c c e s s io n  w here th e  t o t a l  d u r a t io n  o f  

f o r t y  b e a t s  m a in ta in e d  a  c o n s is te n c y  w i th in  l / l O  seco n d . Com paring t h i s  

d e g re e  o f  p r e c i s io n  ( c e n t is e c o n d  t im e r )  w ith  th e  w r i t e r ' s  p e rfo rm a n ces  i n  

S e r ie s  1b (s to p w a tch ) w ould s u g g e s t  t h a t  th e  g r e a t e r  raw  s c o re  v e u ia t io n s  i n
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th e  l a t t e r  s e r i e s  may be due to  s to p w atch  t im in g  in a c c u r a c ie s  r a t h e r  th a n  

to  a c tu a l  tempo d i f f e r e n c e s .  F ig  13” -) shows t h a t  th e y  w ere masked Ty 

th e  norm al s c a le  i n t e r v a l  and may th u s  be  ig n o re d  i n  a l l  e a r l i e r  ex p erim en ts , 

A . f u r th e r  i n t e r e s t i n g  f e a tu r e  o f  th e  w r i t e r ' s  c u m u la tio n s  i s  th e  sequence 

o f  s i x  i d e n t i c a l  raw sc o re s  a t  th e  end o f  th e  S e r i e s  1a "slow " s e r i e s ,  w hich 

c o n s id e r in g  th e  w ide o v e r a l l  d i s t r i b u t i o n  i s  p a r t i c u l a r l y  s u r p r i s in g .

T h ere  i s  n o th in g  in  th e  E xpt 5 and E xp t 6 d a ta  f o r  t h i s  same s ta n d a rd  m usic 

and p e rfo rm in g  method to  su g g e s t a  " p re fe re n c e "  i n  t h i s  a r e a ,  a l t h o u ^  th e  

w r i t e r ' s  c o n d u c tin g  sequences i n  F ig  1 c u t  o f f  s h a rp ly  c lo s e  to  t h i s  

p o in t .

W ith  r e g a rd  to  any g e n e ra l te n d en cy  to  g e t  f a s t e r  o r  s lo w e r d u r in g  th e  

im m ed ia te ly  s u c c e s s iv e  a t te m p ts  a t  a  s u b je c t iv e ly  s im i l a r  te n p o , no con

s i s t e n t  o b s e rv a b le  t r e n d  o c c u rs  i n  th e  " f a s t "  o r  " n a tu r a l "  tempo f o r  e i t h e r  

S . F ig  13“2 shows how ever th a t  w hereas PB was g e n e r a l ly  s lo w e r i n  

s u c c e s s iv e  "slow " a t te m p ts ,  BB becgime f a s t e r .  T h ere  w ere a l s o  sane  

o c c a s io n s  when b o th  Ss re v e r s e d  th e  p r e v a i l i n g  d i r e c t i o n ,  i n  a d d i t io n  to  

th e  a b s o lu te ly  s te a d y  c o n c lu s io n  to  th e  PB S e r ie s  l a  "slow " perfo rm an ces  

n o te d  above . I t  i s  i n t e r e s t i n g  th a t  th e  w r i t e r ' s  im m ed ia te ly  s u c c e s s iv e  

perfo rm an ces  i n  Expt P^ u s u a l ly  became f a s t e r .  A lso  o f  i n t e r e s t  i s  t h a t  

b o th  P B 's  "slow " cu m u la tio n s  b e g in  on th e  i d e n t i c a l  raw  s c o r e .

In  c o n c lu s io n ,  b o th  th e  s e l e c t i o n  o f  th e  no rm al s c a l e  i n t e r v a l  and 

th e  a s s o c ia t e d  s t a t i s t i c a l  and e m p ir ic a l  d e f i n i t i o n s  o f  "same tempo" a re  

v in d ic a te d  a s  f a r  a s  th e  r e le v a n t  " n a tu r a l "  tempo a r e a  i s  co n ce rn ed .

The n e x t ex p erim en t o c c u rre d  to  th e  w r i t e r  to w ard s  th e  end o f  th e  Main 

Programme. S p e c u la tio n  d u r in g  E xp t 13 p e rfo rm a n ces  su g g e s te d  t h a t  i t  

w ould be  i n t e r e s t i n g  to  r e p e a t  th e  above im m ed ia te ly  s u c c e s s iv e  p e rfo rm in g  

s i t u a t i o n  w h ile  v a ry in g  th e  in s tru m e n t o r  a  m u s ic a l f a c t o r .  C o n s is te n c y  

o f  perfo rm ance  co u ld  th e n  be com pared w ith  th e  E x p t 13 d a t a .  Ary g r e a t e r  

d e v ia t io n  from  c o n s is te n c y  w h ile  p e rfo rm in g  s u b je c t iv e l y  s i m i l a r  tem pi
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c o u ld  th e n  b e  a t t r i b u t e d  to  th e  e f f e c t  on tempo o r  tempo e s t im a t io n  o f  a  

change i n  th e  v a r i a b l e  em ployed. F u r th e r ,  th e  w r i t e r  hoped to  e s t a b l i s h  

t h a t  any g r e a t e r  d e v ia t io n s  from  th e  o rd e r  o f  c o n s is te n c y  o b se rv ed  i n  Expt 

13 w ere c o n s i s t e n t ly  in  th e  d i r e c t i o n  o f  th e  " n a tu r a l "  sp eed  f o r  th e  

r e s p e c t iv e  in s tru m e n t o r  m u sic .

In  each  o f  th e  th r e e  s e r i e s  u n d e rta k en  by th e  w r i t e r  a t  th e  same tim e 

o f  day on th r e e  s u c c e s s iv e  e v e n in g s ,  th e  f i r s t  perfo rm an ce  was alw ays th e  

S tan d a rd  E f l a t  V e rs io n  a t  a  " n a tu r a l "  tem po. T h is  was th e n  th e  norm w ith  

w hich  any tem pi d e v ia t io n s  c o u ld  be com pared. T hree o th e r  m ethods o r  

v e r s io n s  from  E x p ts  8 ,  9 and  11 r e s p e c t iv e ly  w ere th e n  p e rfo rm ed  w ith  i t  

i n  r e p e a t in g  se q u e n c e , th e  t w e n t y - f i f t h  perfo rm an ce  th e n  b e in g  th e  S ta n d a rd  

E f l a t  V e rs io n  i n  eac h  c a s e .

D e s c r ip t io n

Aim;

S u b je c t :

E x p e rim en ta l Room: 

I n s t r u c t i o n s  :

E xp erim en t 14

In  r e l a t i o n  to  Expt 13 d a t a ,  to  i n v e s t i g a t e  vd ie ther 

tem p i s u b je c t iv e ly  " th e  same" a re  a f f e c t e d  by th e  

u se  o f  d i f f e r e n t  in s tru m e n ts  o r  m u sic ,

PB: One s e r i e s .  One s e s s io n  f o r  each  sequence

o f  p e rfo rm in g  m ethods o r  v e r s io n s .  On th r e e  

c o n s e c u tiv e  ev e n in g s  a t  2130 h r s .

W r i t e r 's  lo u n g e .

Make tw e n ty - f iv e  im m ed ia te ly  s u c c e s s iv e  a t te m p ts ,  

p e rfo rm in g  a c c o rd in g  to  one o f  th e  fo l lo w in g  

r e p e a t in g  seq u en ce s . Make a l l  tem pi s u b je c t iv e ly  

th e  same a s  th e  S ta n d a rd  E f l a t  V e rs io n  p la y e d  f i r s t  

a t  a  " n a tu r a l "  speed  : -  

( in s t ru m e n ts ) (Harmonic Rhythm) (Key)

S ta n d a rd  E f l a tS ta n d a rd  E f l a t  
V e rs io n V e rs io n

S ta n d a rd  E f l a t  
V e rs io n

^ T re b le  R e c o rd e r 
( G lo c k e n sp ie l  
(Lah

( j ,  o n e - in - a - b a r  ( A f l a t  Bve 
A f l a t  
E

( d • w a l tz
(d d (

( s ta n d a r d  E f l a t  (S ta n d a rd  E f l a t  ( s ta n d a r d  E f l a t
( V e rs io n  ( V e rs io n  ( V e rs io n

II I I I
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M u sic ; As in d i c a te d  above.

R e c o rd ; As E x p t 8 .

T im in g ; C e n tis e c o n d  T im er (2) Read and re c o rd e d  l y

a s s i s t a n t s .

R e s u l t s  and O b se rv a tio n s

(a )  Tempi D i s t r ib u t io n s

The p re s u p p o s i t io n s  o f  th e  w r i t e r  w ere g e n e r a l ly  v e iy  w e ll  s u p p o r te d  

by th e  r e s u l t s .  R e fe re n c e  t o  P ig s  13 -2  suid 14 show t h a t  th e  " n a tu r a l "  

sp eed  d i s t r i b u t i o n s  i n  E xp t 13 do in d e e d  d e v ia te  l e s s  th a n  th o se  o b ta in e d  

h e r e .  The assu m p tio n  may th e n  b e  f a i r l y  made th a t  th e  g r e a t e r  d e v ia t io n s  

w ere  ca u se d  by th e  d i f f e r e n t  m ethods o r  v e r s io n s  e i t h e r  p u l l in g  th e  in te n d e d  

tempo i n  th e  d i r e c t i o n  o f  th e  r e s p e c t iv e  " n a tu r a l"  tempo p re f e r e n c e s  

a s s o c ia te d  w ith  them o r  t y  a  p a r a l l e l  e f f e c t  on tempo e s t im a t io n .  I n  t h i s  

r e s p e c t ,  th e  d i s t r i b u t i o n  f o r  th e  key seq u en ce , i n d i c a t i n g  a  more a c c u r a te  

tempo r e p e t i t i o n  th a n  th e  o th e r  tw o , s u g g e s ts  t h a t  change o f  p i td y /k e y  h as  

a  l e s s  p o te n t  e f f e c t  on tempo th a n  a  change o f  in s tru m e n t o r  harm onic 

rhy thm . T h is  i s  co n firm ed  b o th  by  m u s ic a l e x p e r ie n c e  and  th e  c o m p a ra tiv e ly  

s m a l le r  i n t e r - d i s t r i b u t i o n  d i f f e r e n c e s  n o te d  i n  E x p t 11 .

(b ) C um ulations

The th r e e  c u m u la tio n s  em phasise  th e  l a s t  p o in t  made above . I n  

a d d i t i o n ,  c e r t a i n  c o n s i s te n t  r e l a t i o n s h i p s  w i th in  a  sequence  may a l s o  b e  

n o te d .

I n  Sequence I  th e  S ta n d a rd  E f l a t  V e rs io n s , a p a r t  from  th e  f i r s t  o n e , 

a r e  rem ark ab ly  s i m i l a r  in  tempo to  th e  l a h  perfo rm an ces  t h a t  fo llo w e d  them . 

A ls o , b o th  g lo c k e n s p ie l  and t r e b l e  r e c o r d e r  p erfo rm an ces  a r e  in v a r i a b ly  

s u b s t a n t i a l l y  r e l a t i v e l y  f a s t e r  th a n  th e  p re c e d in g  p erfo rm ance  on e v e ry  

o c c a s io n .

S equence I I  shows s im i la r  c o n s i s t e n t  t r e n d s .  The S ta n d a rd  E f l a t  

V e rs io n  an d  d J  harm onic rhythm  t h a t  fo llo w e d  i t  a r e  v e ry  s im i l a r  i n  tem po, 

w h ile  th e  d* w a ltz  v e r s io n  i s  a lw ay s  c o n s id e ra b ly  f a s t e r  th a n  th e  d J
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harm on ie  rhythm  p la y e d  b e fo re  i t .  S u r p r i s in g ly ,  th e  J ,  o n e - in - a - b a r  

p e rfo rm a n ces  a re  s lo w e r th a n  th e  p re c e d in g  w a ltz  v e r s io n .

I t  was to  be  e x p e c te d  t h a t  th e  more p r e c i s e  d i s t r i b u t i o n  f o r  Sequence 

I I I  w ould  n o t r e v e a l  any s u b s t a n t i a l  o r  c o n s i s t e n t  in t e r - k e y  r e l a t i o n s h i p s .  

R e la te d  to  th e  above o b s e rv a t io n s  i s  th e  ten d en cy  f o r  each  method to  

m a in ta in  an  a b s o lu te  tempo c o n s is te n c y  w i th in  th e  narrow  ran g e  o ccu p ied  by 

th e  d i s t r i b u t i o n .  I n  Sequence I  no s in g le  m ethod s t r a y s  o u ts id e  a  r e a l  

i n t e r v a l  o f  10 m secs -  th e  s ta n d a rd  s c a le  i n t e r v a l  u se d  th ro u g h o u t th e  m ain 

progreimme and in d ic a te d  by th e  a d d i t i o n a l  l i n e s  on P ig  1 4 . A lso , th e  

r e c o r d e r  and  g lo c k e n s p ie l  te n p i  a r e  d i f f e r e n t i a t e d  from  th e  o th e r s .

R a th e r  g r e a t e r  a b s o lu te  d e v ia t io n s  a r e  o b serv ed  i n  Sequence I I  an d , p e rh ap s  

s u r p r i s i n g l y .  Sequence I I I ,  a l t h o u ^  th e  most c o n s i s t e n t  tem po, t h a t  o f  th e  

A f l a t  8ve b a s s o  p e rfo rm a n c e s , comes from  t h i s  l a s t  seq u en ce .

The d i s t r i b u t i o n s  f o r  each  m ethod a r e  n o t shown s e p a r a t e ly ,  b u t  th e  

mean d e v ia t io n s  a r e  q u i t e  c l e a r ly  com m ensurate w ith  th e  d e v ia t io n s  o b ta in e d  

i n  E xp t 1 3 . W ith  r e g a rd  to  th e  r e l a t i o n s h i p  o f  th e  v a r io u s  tem pi t r e n d s  

t o  th e  d i r e c t i o n  o f  th e  t r u e  " n a tu r a l "  tempo f o r  each  m ethod, r e f e r e n c e  to  

P ig s  8--) , 9-^ and 1 1 mus t  a l s o  now be made. As E xpt 14  im m ed ia te ly  

fo llo w e d  th e  c o m p le tio n  o f  S e r ie s  2 a  and  2b i n  E x p ts  8 -1 1 , com parisons a re  

b e s t  made w ith  b o th  th o s e  s e r i e s  i n  e a c h  c a se  -  th e r e  b e in g  l i t t l e  

e v id e n c e  o f  a ry  a p p a re n t ro o iq /in s tru m e n t e f f e c t .  The r e l a t i o n s h i p s  i n  

Sequence I  a r e  g e n e r a l ly  in d i c a t i v e  o f  th e  far* g r e a t e r  d i s t r i b u t i o n  

d i f f e r e n c e s  f o r  " n a tu r a l "  tem pi p r e v io u s ly  o b se rv ed  i n  P ig  8—j i n  d i r e c t i o n ,  

i f  n o t  a lw ays i n  m ag n itu d e .

Apar*t from  th e  s u r p r i s in g  te n d en cy  n o te d  i n  c o n n e c tio n  w ith  th e  d* 

o n e -in -a -b a r*  p e rfo rm a n c e s . Sequence I I  t r e n d s  a r e  a l s o  i n  a c c o rd  w i th  th e  

" n a tu r a l "  tem p i d i s t r i b u t i o n s  o f  E x p t 9 .  I n  Sequence I I I  th e  A f l a t  8ve 

b a s s o  p e rfo rm a n ces  w ere  n o t on ly  v e ry  c o n s i s t e n t ,  th e y  w ere a l s o  v e ry  o f te n  

m a rg in a l ly  f a s t e r  th a n  th e  p re c e d in g  tem po. T h is  to o  was u n ex p ec ted  

c o n s id e r in g  th e  t r e n d  n o te d  i n  Ebqpt 1 1 . However, a l th o u g h  i t  a p p e a rs  t h a t
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th e  e f f e c t  o f  k e y /p i tc h  change can be  more e a s i l y  i n h i b i t e d  th a n  t h a t  o f  

o th e r  f a c t o r s ,  th e  r e s u l t s  g e n e ra l ly  r e f l e c t  " n a tu r a l "  tempo t r e n d s  d e s p i t e  

th e  p erfo rm an ces  a t te m p t in g  to  r e p e a t  a  g iv en  tem po. I n  a d d i t i o n ,  i n  an  

i n d i r e c t  w ay, th e y  co n firm  t h a t  th e  d i f f e r e n c e s  o b se rv ed  i n  E x p ts  8-11 

w ere  n o t th e  r e s u l t  o f  e x p e c ta t io n  and an  u n co n sc io u s  c o n t r iv in g  o f  th e  

d e s i r e d  r e s u l t  by th e  w r i t e r .

The w r ite r*  s  in t r o s p e c t io n  d u r in g  th e  t h r e e  seq u en ces  may be  o f  

i n t e r e s t .  By th e  c o n s t r a i n t s  o f  th e  e x p e r im e n ta l i n s t r u c t i o n s  i t  was 

n e v e r  a p p r o p r ia te  t o  s a y  a l l  th e  su b seq u en t p e rfo rm a n ces  s i f t e r  each  i n i t i a l  

one w ere a t  a  " n a tu r a l "  sp eed ; in d e e d , sane  p erfo rm an ces  f e l t  u n eo m fo rta b le  

a t  th e  r e q u ir e d  tem po. A lthough  d u r in g  th e  p e rfo rm a n ces  i n  S equences I  

and  I I I  th e  w r i t e r  u s u a l ly  f e l t  a t  e a s e ,  i t  was n o t  so i n  Sequence I I ,  

w here  th e  w a ltz  and  o n e - in - a - b a r  rhythm s f e l t  v e ry  awkward, w ith  d i f f i c u l t y  

e x p e r ie n c e d  i n  c o o r d in a t in g  th e  hands and s u s t a in in g  p e d a l .  The J  J 

harm onic rhythm  how ever, w hich  d id  i n  f a c t  p roduce  v i r t u a l l y  i d e n t i c a l  

tem p i to  t h a t  o f  th e  E f l a t  S ta n d a rd  V e rs io n , f e l t  q u i te  n a t u r a l  a t  th e  

r e q u ir e d  sp eed .

C e r ta in  g e n e ra l  in f e r e n c e s  a r i s i n g  from  th e s e  r e s u l t s  may now b r i e f l y  

b e  r e p e a te d  o r  made. F i r s t l y ,  t h a t  p i tc h /k e y  change i s  l i k e l y  t o  have a  

s m a l le r  e f f e c t  on tempo o r  tempo e s t im a t io n  th a n  e i t h e r  a  change i n  

in s tru m e n t o r  harm onic rhy thm . T h is  p o s s i b i l i t y  h a s  o f  c o u rs e  a l re a d y  

b e e n  e v id e n t f r o n  th e  v a ry in g  d e g re e s  o f  in te r -m e th o d  v a r i a t i o n  o b se rv e d  i n  

E x p ts  8 -1 1 . S e c o n d ly , th e  method c o n s is te n c y  n o te d  w i th in  each  se q u e n c e , 

g iv e s  c o n s id e ra b le  su p p o r t t o  th e  view  t h a t  an  in d iv id u a l  h a s  a  v e ry  p r e c i s e  

s e n s i t i v i t y  o r  c o n t r o l  o v e r  tem po. However, th e  w r i t e r  f a v o u rs  an 

a l t e r n a t i v e  e x p la n a t io n  co n ce rn ed  w ith  a  v a ry in g  movement sp eed  a v a i l a b i l i t y .  

The c a se  f o r  t h i s  w i l l  b e  d e t a i l e d  i n  th e  n e x t c h a p te r , w here th e  w r i t e r ' s  

argum ent le a n s  h e a v i ly  on th e  d a ta  f r a n  t h i s  ex p erim en t i n  p a r t i c u l a r .  

F i n a l l y ,  a s  th e  w r i t e r  was unawsire o f  any change o f  tempo w i th in  th e  

se q u e n c e , l e t  a lo n e  any  c o n s i s t e n t  r e l a t i v e  o r  a b s o lu te  m ethod t r e n d s ,  any
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p h y s io lo g ic a l  c o n t r o l ,  s e n s i t i v i t y  to  change o r  a e s t h e t i c  judgem ent 

c an n o t e n t i r e l y  be i n h i b i t e d  even  i n  t h i s  c o n t r iv e d  e x p e rim e n ta l s i t u a t i o n .

The f i n a l  e x p e r im e n t, co n d u c ted  on two s u c c e s s iv e  e v e n in g s , a t te m p te d  

t o  answ er a  q u e s t io n  f r e q u e n t ly  p o sed  by th e  w r i t e r  d u r in g  th e  ch an g in g  

sp eed  sequences o f  E x p ts  1 , 3  and  5- The co n ce rn  was w h e th e r o th e r  s m a l le r  

tempo changes c o u ld  have been  made betw een  th e  tem pi a c tu a l ly  p e rfo rm ed .

Tvfo sequences w ere th e r e f o r e  p e rfo rm e d , b o th  s t a r t i n g  from  th e  " n a tu r a l"  

tem po, in  w hich  th e  s m a l le s t  p o s s ib le  tempo changes r e s p e c t iv e ly  f a s t e r  and 

s lo w e r v/ere made. The d a ta  p r e s e n ta t io n  u s e s  a g a in  th e  f i n e r  raw s c o re  

s c a le  and superim posed  s ta n d a rd  s c a l e  i n t e r v a l  a s  i n  E x p ts  13 and 14-

D e s c r ip t io n

Aim;

S u b je c t ;

E x p e rim en ta l Room; 

I n s t r u c t i o n s  ;

Musi c ;  

R eco rd : 

T im ing ;

E xperim en t 13

I n  r e l a t i o n  to  E x p ts  1 , 3 and 3 ,  to  i n v e s t i g a t e  

th e  s m a l le s t  p o s s ib le  tempo change i n  f a s t e r  and  

s lo w e r sp e e d  se q u e n c e s .

PB; One s e r i e s .  One s e s s io n  f o r  eac h  se q u e n c e , 

on s u c c e s s iv e  d a y s .

W r i t e r 's  lo u n g e .

U sing  th e  same m usic  and g e n e ra l p e rfo rm in g  m ethod 

a s  i n  E xpt 3 ,  p la y  a t  a  " n a tu r a l"  tem po, and  th e n ,  

i n  Sequence I ;  a t  s u c c e s s iv e ly  f a s t e r  te m p i, aund 

i n  Sequence I I ;  a t  s u c c e s s iv e ly  s lo w e r te m p i, 

m aking m in im al tempo changes i n  b o th  se q u e n c e s . 

S ta n d a rd  E f l a t  V e rs io n .

As Expt 8 .

C e n tise c o n d  T im er (2 ) Read and re c o rd e d  by 

a s s i s t a n t s .

R e s u l ts  and O b se rv a tio n s

The two c u m u la tio n s  in  P ig  1 3 , b o th  s t a r t i n g  from  a  s im i l a r  tempo may 

be  re g a rd e d  a s  one c o n tin u o u s  s e r i e s .  Two o b s e rv a tio n s  may c l e a r l y  b e  m ade; 

nam ely th e  p r o g r e s s iv e ly  s m a l le r  and g r e a t e r  tempo d i f f e r e n c e s  ( i n  te rm s  o f  

th e  d u ra t io n  o f  one b e a t )  tow ards th e  f a s t e r  and s lo w er ends o f  th e
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seq u en ces  r e s p e c t iv e l y ,  end th e  co m p ara tiv e  ab sen ce  o f  more th a n  one 

a t te m p t w i th in  a ry  s in g le  s ta n d a rd  s c a le  i n t e r v a l  o f  10 m secs . W ith  

r e g a rd  to  th e  fo rm e r, a l th o u g h  th e  a b s o lu te  d i f f e r e n c e s  a r e  n o t in c re m e n ta l ,  

th e y  do a p p e a r  to  approx im ate  to  some p r o p o r t io n a l  o r  lo g a r i th m ic  

r e l a t i o n s h i p .  T h is was n o t ic e d  in  c o n n e c tio n  w ith  th e  e a r l i e r  s e q u e n t i a l  

e x p e rim e n ts  and g e n e ra l ly  su p p o r ts  th e  s o - c a l l e d  W eber-P echner law . The 

d i f f e r e n c e  lim e n  o f th e  o rd e r  o f  2 -4  p e r  c e n t  a l s o  a c c o rd s  w e l l  w i th  th e  

tempo d i s c r im in a t io n  l i t e r a t u r e  i n  C h a p te r  1 . T h a t each  s ta n d a rd  s c a le  

interveuL r a r e l y  c o n ta in s  more th a n  one p erfo rm an ce  i s  s u r p r i s i n g ,  b u t  f u r t h e r  

co n firm s  i t s  a p p ro p r ia te n e s s  f o r  th e  p r e s e n ta t io n  o f  M ain E x p e rim en ta l 

Programme d a t a .

A c a n p a r is o n  w ith  th e  tempo d i f f e r e n c e s  o c c u r r in g  i n  th e  E xperim en t 1 ,

3 and 5 seq u en ces  (P ig s  1 -g ,  3 -3  and 3 - 2) ,  shows a  v e iy  g e n e ra l  ten d en cy  

f o r  th e  tempo d i f f e r e n c e s  i n  E xp t 13 t o  b e  two to  th r e e  tim e s  a s  sm a ll ( i n  

r e l a t i o n  to  b e a t  d u ra t io n )  a s  th o s e  o b se rv ed  i n  th e  f r e e r  re q u ire m e n ts  o f  

th e  e a r l i e r  e x p e r im e n ts . The w r i t e r  i s  q u i t e  c l e a r ,  from  in t r o s p e c t io n  

d u r in g  t h i s  e x p e r im e n t, t h a t  s m a l le r  tempo d i f f e r e n c e s  w ere  im p o ss ib le .  

In d e e d , th e r e  was an  o c c a s io n  i n  b o th  seq u en ce s  when th e  i d e n t i c a l  raw
g

sc o re  was o b ta in e d  i n  two s u c c e s s iv e  a t te m p ts .  As i n  th e  c a se  o f  E xpt 3 , 

th e  on ly  tempo r e v e r s a l  o c c u rre d  in  th e  f a s t - s lo w  sequence -  and i n  th e  slow  

800 m secs a r e a  w here c o n fu s io n  was c o n s id e re d  l e s s  l i k e l y .  The w r i t e r  

s u s p e c ts  t h a t  th e  changes o f  tempo e f f e c t e d  in  E xpt 13 w ere  r a t h e r  s m a l le r  

th a n  th e  c o n sc io u s  changes made i n  r e a l  p e rfo rm in g  s i t u a t i o n s  to  s a t i s f y  

even  th e  m ost s u b t le  changes i n  i n t e r p r e t a t i v e  i n t e n t i o n .  The l a s t  few 

p e rfo rm an ces  o f  Sequence I I  w ere so  slow  th a t  th e y  w ere n o t  o n ly  u n m u sica l 

f o r  su ch  s l i g h t  m a te r ia l  b u t a l s o  r e q u i r e d  g ro s s  p e rfo rm in g  movements to  

a cc cm p lish  a  s te a d y  tem po. P i n a l l y ,  i t  i s  i n t e r e s t i n g  t h a t  th e  f o u r  

p e rfo rm a n ces  a f t e r  th e  i n i t i a l  one i n  Sequence I I  a l s o  f e l t  v e ry  

u n c o m fo r ta b le .
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T h is  co n c lu d e s  th e  ccm ple te  e x p e rim e n ta l programme. F ig  16 g iv e s  

th e  c h ro n o lo g ic a l  p e r io d  o f  a l l  PB ex p erim en ts  in  th e  M ain Program m e, 

show ing t h e i r  te m p o ra l i n t e r r e l a t i o n s h i p s .  As f a r  a s  can  b e  a s c e r t a in e d ,  

th e  tem pi f o r  any g iv e n  exp erim en t o r  p e rfo rm in g  method w ere n o t 

in f lu e n c e d  by  a n o th e r  p re c e d in g  o r  c o n c u rre n t on e . To t h i s  e n d , 

i n t e r a c t i o n  was m in im ised  by e n s u r in g  t h a t  th e  v a r io u s  m ethods f o r  th e  

same o r  c o in c id e n t  ex p e rim en ts  w ere a l t e r n a t e d  in  random o r d e r ,  w ith  

r a r e l y  any s im i la r - t y p e  perfo rm an ces g iv e n  on th e  same d ay .
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C H A P T E R  N I N E  

Summary and C o n c lu s io n s

As any f i n a l  o b s e rv a tio n s  m ust be  made in  th e  l i g h t  o f  th e  undoubted  

w eaknesses a t te n d in g  an i n v e s t i g a t io n  o f  t h i s  ty p e ,  th o se  w eaknesses m ust 

f i r s t  be enum erated

W eaknesses o f  th e  E x p e rim e n ta l Programme

A lthough  n o t p r im a r i ly  a  p s y c h o p h y s ic a l i n v e s t i g a t io n ,  th e  e x p e rim en ts  

come w ith in  th e  g e n e ra l  scope  o f  th e  c r i t i c i s m s  l e v e l l e d  by  R o ed e re r  (1973) 

a g a in s t  a l l  such w ork. B r i e f l y ,  a s  th e y  have a l re a d y  b een  d e t a i l e d  a t  th e  

b e g in n in g  o f  C h a p te r  1 , th e y  co n ce rn  th e  e f f e c t s  o f  l e a r n in g ,  c o n d i t io n in g  

and th e  s u b j e c t 's  f r e e  w i l l  when re p e a te d  m easurem ents o f  th e  same k in d  a r e  

made -  p a r t i c u l a r l y  when on ly  one s u b je c t  i s  u se d . The a p p l i c a t i o n  o f  

t h i s  to  th e s e  ex p erim en ts  i s  on ly  to o  c l e a r .  Only one p r i n c i p a l  S was 

u sed  and a l s o  j u s t  one b a s ic  p ie c e  o f  m usic -  a lth o u g h  good re a s o n s  have 

p re v io u s ly  been  advanced f o r  b o th  o f  th e s e  l i m i t a t i o n s .  However, th e  

p o s s i b i l i t y  o f  u n co n sc io u s  tempo l e a r n in g  was alw ays p r e s e n t ,  a l t h o u ^  th e  

cu m u la tio n s  shown s u g g e s t  t h a t  no a n c h o r e f f e c t  o r  l e a r n in g  to o k  p la c e .

I n  a d d i t io n ,  th e  w r i t e r  knew b o th  th e  d e s i r e d  r e s u l t s  and  th e  g e n e ra l  

d i r e c t i o n  o f  th e  r e s u l t s  a s  th e y  acc u m u la te d . F o r tu n a te ly ,  th e  d a t a  from  

some s u p p o r tin g  S s ,  who c e r t a i n l y  knew n o th in g  o f  e i t h e r ,  i s  more s i g n i f i c a n t  

th a n  th e  w r i t e r ' s  i n  some c a s e s .  A f u r t h e r  p o s s ib le  w eakness su g g e s te d  

i t s e l f  frcm  in t r o s p e c t io n  d u r in g  th e  l a t e r  s e r i e s .  I t  seemed t h a t  th e  

" n a tu r a l "  speed  a t te m p ts  when a  f a c t o r  was v a r ie d  w ere n o t a lw ays in d e p e n d e n t 

" n a tu r a l"  t e o ^ i ,  b u t in s t e a d  w ere som etim es s u b je c t iv e ly  th e  same a s  th o s e  

o f  th e  S ta n d a rd  E f l a t  V e rs io n ; th e  a t te m p ts  a p p a re n tly  m o d if ie d  o r  

co n fu sed  by th e  d i f f e r i n g  m u s ic a l o r  in s tru m e n ta l  c irc u m s ta n c e s .  I f  t h i s  

i s  to o  se v e re  a  r e t r o s p e c t iv e  c r i t i c i s m ,  i t  i s  n e v e r th e le s s  p o s s ib le  t h a t  

a  r a t h e r  s im i la r  u n c o n sc io u s  a t t i t u d e ,  a r i s i n g  from  th e  memory o f  a l l  

p re v io u s  e x p e r im e n ta l p e rfo rm a n c e s , o f te n  a f f e c t e d  th e  w r i t e r ' s  " n a tu r a l "
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s p e e d s . A lthough  th e  a tte m p t to  r e p e a t  tem pi d e l i b e r a t e l y  was i n h i b i t e d ,  

th e  w r i t e r  i s  n o t s u re  w h e th e r  h is  a c t u a l  a t t i t u d e  to  tempo s e le c t io n  d id  

n o t  in  f a c t  p roduce th e  same u n d e s i r a b le  e f f e c t .  T h is  a t t i t u d e  became 

c l e a r  e n o u ^  to  p u t i n t o  w ords on ly  when a l l  th e  ex p e rim en ts  had been  

ccan p le ted . I t  c e n tre d  on a  d e s i r e  to  a v o id  g ro s s  tempo d i f f e r e n c e s  w ith  

th e  tempo a r e a  f i r s t  e s t a b l i s h e d  as  b e in g  " n a t u r a l " .  T hus, q u ite  

d i f f e r e n t  tem pi t h a t  may w e l l  have b een  " n a tu r a l "  sure p o s s ib ly  ex c lu d ed  

f r a n  th e  d a t a .  U n fo r tu n a te ly ,  i t  i s  im p o ss ib le  to  a s c e r t a i n  th e  v a l i d i t y  

o f  th e  above c r i t i c i s m .  C e r ta in ly  th e  g e n e r a l ly  uniraodal and n o rm a l- ty p e  

tempo d i s t r i b u t i o n s  p roduced  by th e  w r i t e r  t e s t i f y  e i t h e r  to  i t s  v a l i d i t y  

o r  to  th e  r e a l i t y  o f  a  s in g le  " n a tu r a l "  p r e f e r e n t i a l  tempo in  th e  

s i t u a t i o n s  em ployed.

The n e x t m ajo r co n ce rn  must be th e  u n n a tu ra ln e s s  o f  th e  p e rfo rm in g  

re q u ire m e n ts  -  i n e v i t a b l e  i n  p s y c h o p h y s ic a l r e s e a r c h ,  b u t a l s o  in  m u s ic a l 

e x p e rim e n ts  o f  t h i s  ty p e .  R ep ea ted  p e rfo rm a n ces  o f  th e  same m usic u n d er 

th e  same c o n d i t io n s  r a r e l y  o c c u r n o rm a lly . I n  o rd e r  t o  have b o th  con

t r o l l e d  c o n d i t io n s  and a  s u f f i c i e n t  number o f  o b s e r v a t io n s ,  an a r t i f i c i a l  

programme w i l l  alw ays be  n e c e s s a ry .  Not o n ly  w ere  th e  e x p e rim e n ta l 

p e rfo rm a n c e s  u n lik e  th o s e  i n  r e a l - l i f e  s i t u a t i o n s ,  th e r e  was a ls o  th e  

d i s t u r b i n g  e f f e c t  o f  t im in g  a p p a ra tu s  and p ro c e d u re s .  F u r th e r ,  a s  i n  

t r u e  n a t u r a l  perfo rm ance  th e  c o n s c io u s  a t te m p t a t  a  " n a tu r a l "  tempo i s  

n e v e r  r e q u i r e d ,  th e  e x t r a  d e g re e  o f  s e l f - c o n s c io u s n e s s  and co n ce rn  f o r  th e  

tempo may have  p re v e n te d  th e  ach iev em en t o f  th e  v e ry  q u a l i ty  d e s i r e d .

In d e e d , b o th  BB and th e  w r i t e r  r e a l i s e d  a t  th e  end o f  th e  programme t h a t  

th e y  o f te n  so u g h t t o  s a t i s f y  p h y s ic a l  r a t h e r  th a n  m u s ic a l c r i t e r i a .  The 

b a s ic  m u s ic , to o ,  was an a d d i t io n a l  s o u rc e  o f  a r t i f i c i a l i t y .  I t  had  to  

b e  b o th  s h o r t  and o f  a  b la n d  q u a l i t y ,  and c a p a b le  o f  g e n e ra t in g  a  s e r i e s  

o f  d i f f e r e n t  v e r s io n s ,  e ach  one a r t i f i c i a l l y  c o n s i s t e n t  w ith  r e s p e c t  to  th e  

p a r t i c u l a r  m u s ic a l v a r ia b le  in v e s t i g a t e d .  I t  was th u s  f a r  removed b o th  i n  

s c a l e  and co m p lex ity  from  m ost m usic  p la y e d  i n  g en u in e  p>erformance s i t u a t io n s ,
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P erh ap s  th e  m ost s u s p e c t a s p e c t o f  th e  programme co n ce rn s  th e  sequence 

e x p e r im e n ts . The p o s s i b i l i t y  t h a t  sequence  d a ta  i s  a  f u n c t io n  o f  th e  ty p e  

o f  sequence em ployed h as  a l re a d y  been  d is c u s s e d  in  d e t a i l  i n  c o n n e c tio n  w ith  

th e  r e le v a n t  e x p e r im e n ts . N e v e r th e le s s ,  a lth o u g h  a  s e q u e n t i a l  perfo rm ance 

a t  d i f f e r e n t  tem pi i s  th e  u l t im a te  in  a r t i f i c i a l  r e q u ire m e n ts ,  th e  w r i t e r  

saw no a l t e r n a t i v e  way to  o b ta in  th e  d a ta  r e q u i r e d .

W ith  r e g a rd  to  th e  a ssu m p tio n s  a s s o c ia te d  w ith  th e  tim in g  m ethod, th e  

w r i t e r  i s  aw are t h a t  a l l  r e s u l t s  may on ly  b e  t r u l y  s a id  to  r e l a t e  t o  av erag e  

b e a t  d u r a t io n  o r  t o t a l  d u r a t io n  and n o t n e c e s s a r i ly  to  tem po. The 

assu m p tio n  o f  tempo s te a d in e s s  w ith in  th e  t o t a l  d u r a t io n  o f  f o r t y  b e a t s  may 

b e  d efen d ed  on th e  g rounds t h a t ,  a lth o u g h  ru b a to  i s  a  p e rfo rm in g  r e a l i t y ,  

m u s ic a l movement i s  l e s s  co n ce rn ed  w ith  th e  d u r a t io n  o f  in d iv id u a l  b e a t s  

th a n  w ith  th e  p ro g re s s io n  tow ards a  lo n g e r - te rm  m u s ic a l " g o a l" .  T h e re fo re ,  

th e  d u r a t io n  o f  a  u n i t  lo n g e r  th a n  th e  b e a t ,  and  even th e  b a r ,  i s  a  more 

a c c u ra te  in d e x  o f  t r u e  tem po. I n  any c a s e ,  th e  e x p e r im e n ta l m easurem ent o f  

s in g le  b e a t  d u r a t io n s  by means o f  kymograph i s  n o t on ly  l e s s  a c c u r a te  b u t  

a l s o  r e q u i r e s  more d i s tu r b i n g  a p p a ra tu s .  W ith  th e  wisdom o f  h i n d s i g h t , i t  

was p ro b a b ly  an  e r r o r  to  b a s e  a l l  th e  e x p e rim e n ts  on t r i p l e  m e tre  m u s ic , 

when d u p le  m e tre  i s  p ro b a b ly  more con d u siv e  t o  a  r i g i d  tem po.

C e r ta in  o th e r  s t a t i s t i c a l  m a tte r s  may a l s o  be m en tio n ed . B ecause so  

many d i f f e r e n t  e x p e r im e n ts  w ere c o n s id e re d  n e c e s s a ry ,  and a l s o  b eca u se  o f  

th e  g r e a t  demands o f  each  on tim e , n o t o n ly  w ere th e r e  c o m p a ra tiv e ly  few 

s u p p o r t in g  s u b j e c t s ,  b u t t e s t  r e t e s t  p ro c e d u re s  w ere a l s o  i n s u f f i c i e n t l y  

a p p l ie d  i n  th e  c a s e  o f  th e  w r i t e r ,  and n e v e r  i n  th e  c a se  o f  o th e r  S s .  

F u r th e r ,  many d e s i r a b l e  a d d i t io n a l  and c o n f irm a to ry  e x p e rim e n ts  had  to  b e  

abandoned. The c o n t r o l  o f  th e  v a ir ia b le s  n o t  b e in g  in v e s t i g a t e d  a l s o  posed  

p ro b lem s. F o r  exam ple E xperim en t 11 , o s te n s ib ly  co nce rned  o n ly  w i th  

change o f  k e y / p i t c h ,  i n e v i t a b ly  a l s o  in v o lv e d  changes i n  in s t r u m e n ta l  " f e e l"  

and  to u c h .

A l te r n a t iv e  i n t e r p r e t a t i o n s  o f  th e  d a t a  a r e  a l s o  p o s s i b l e .  A b ro a d
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"peak" a re a  i n  a  sequence d i s t r i b u t i o n  co u ld  su g g e s t s e v e r a l  p o s s i b i l i t i e s .  

F o r example : -

( i )  A n e u t r a l  a re a  w here many tem pi a r e  e q u a l ly  p o s s i b l e .

( i i )  A b ro a d  a re a  w here a  ch an g in g  s in g le  " p re fe re n c e "  o c c u r s ,  

( i i i )  I n a b i l i t y  to  d i f f e r e n t i a t e  tem pi w i th in  i t .

In d e e d , when more th a n  one a t te m p t i n  a  sequence f a l l s  w i th in  th e  same 

b ro ad  "peak" a r e a ,  r e f e r e n c e  to  a  s in g u la r  " p re fe re n c e "  a r e a  can n o t 

l e g i t im a te ly  be  made. In  a d d i t io n ,  th e  use o f  an i n t e r v a l  s c a le  and  

h is to g ra m s  in  th e  d a ta  p r e s e n ta t io n  in e v i t a b ly  e x a g g e ra te d  any te n d e n c y  f o r  

th e  d i s t r i b u t i o n s  to  assume th e  c l e a r  c u t  s in g le  o r  m ultim od a l  c h a r a c te r  

r e q u ir e d  to  su p p o r t th e  h y p o th e s is .

The f i n a l  and  p e rh a p s  most s e r io u s  p roblem  co n ce rn in g  d a ta  i n t e r p r e t a 

t i o n  in v o lv e s  th e  p o s s i b i l i t y  o f  c i r c a d ia n  and lo n g e r - te rm  v a i r ia t io n s  i n  

any tem pi p r e f e r e n c e .  However, a s  th e  e f f e c t  o f  th e s e  w ould have  b e e n  to  

b ro ad en  th e  d i s t r i b u t i o n  f e a t u r e s  o r  even  o b scu re  any p r e c i s e  b u t  ch an g in g  

p r e f e r e n c e ,  th e  s i g n i f i c a n t  r e s u l t s  t h a t  rem ain  a r e  even more n o te w o rth y .

I n  making ccxnparisons, c i r c a d ia n  v a r i a t i o n  may be d is c o u n te d  a s  th e  a t te m p ts  

by a l l  Ss n o rm a lly  to o k  p la c e  a t  random tim es  d u r in g  th e  day . The tim e  o f  

day was a lw ays re c o rd e d  t o  e n su re  an  a d eq u a te  v a r i e ty  o f  t im e s .

A number o f  more g e n e ra l c r i t i c i s m s  rem ain  to  b e  made. F i r s t l y ,  

a l t h o u ^  a l l  th e  s tu d e n t  S s  co u ld  p la y  th e  r e q u i r e d  m usic a d e q u a te ly ,  a  

g r e a t e r  f lu e n c y  and  c o rre sp o n d in g  f a s t e r  tem pi c o u ld  b e  o b se rv ed  i n  some o f  

th e  l a t e r  p ia n o  p e rfo rm a n c e s . W ith  f u r t h e r  r e g a rd  to  t h i s ,  th e  r e l a t i o n 

s h ip  betw een a  s u b je c t  ' s  m u s ic a l/rh y th m ic  a b i l i t y  and tempo p r e f e r e n c e  o r  

d i s t r i b u t i o n  p r o f i l e  was n e v e r  c o n s id e re d . A lso , th e  e f f e c t  o f  se x  

d i f f e r e n c e s  had t o  be ig n o re d , a s  a  f a i r  com parison  c o u ld  n o t  b e  made 

betw een  PB, BB and  th e  f a r  l e s s  e x p e r ie n c e d  fem a le  s tu d e n t  m u s ic ia n s .

I t  i s  e v id e n t  t h a t  on ly  t e n t a t i v e  g e n e ra l  o b s e rv a tio n s  may b e  made from  

d a ta  p r in c i p a l l y  o b ta in e d  from  one s u b je c t .  I n  a d d i t io n ,  i t  i s  c l e a r  t h a t  

th e  w r i t e r  perfo rm ed  a t  a l l  r e a s o n a b le  tem p i on o c c a s io n s  d u r in g  th e  y e a r s
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o f  th e  e x p e r im e n ta l programme, a t  l e a s t  w i th in  th e  d e g re e  o f  d i f f e r e n t i a l  

s e n s i t i v i t y  d e f in e d  by th e  10 m secs s c a le  i n t e r v a l .  T h e re fo re  th e re  

a p p e a r  t o  b e  no tem pi th a t  a re  n o t  p o s s ib le  a t  some tim e  o r  o th e r .  D e s p ite  

th e  a d h e re n c e  t o  a  s t r i c t l y  o b je c t iv e  v iew  o f  p r e f e r e n c e ,  where sp eed s  

a c t u a l l y  perfo rm ed  a r e  th e  on ly  c r i t e r i o n ,  th e  w r i t e r  was o f te n  p re o c c u p ie d  

w i th  th e  th o u g h t o f  a l l  th e  a l t e r n a t i v e  speed s t h a t  p resum ably  c o u ld  have 

b een  p e rfo rm ed  on each  o c c a s io n . A n o th e r s p e c u la t io n  o f te n  p re s e n t  

c o n c e rn e d  th e  im p o s s ib i l i ty  o f  e v e r  e x a c t ly  r e p e a t in g  a  t o t a l  p e rfo rm in g  

s i t u a t i o n .  A p art from  c i r c a d ia n  o r  o th e r  v a r i a t i o n s  in  b io lo g ic a l  

p a r a m e te r s ,  th e  p r e c i s e  mood o r  a t t i t u d e  tow ards a  perfo rm ance  can n e v e r  

b e  r e p l i c a t e d .  T hus, an id e a l  ex p e rim en t can  n e v e r  b e  d e v is e d ,  and  p e rh a p s , 

b e c a u se  o f  th e  c o n s ta n t  chang ing  o f  so  many p e r s o n a l  v a r i a b l e s ,  th e  co n cep t 

o f  p r e f e r e n c e  can  o n ly  t r u l y  b e  a p p l ie d  to  any one g iv e n  o c c a s io n .

The above a c tu a l  and  p o t e n t i a l  w eak n esses  o f  b o th  th e  ex p erim en ts  and 

aixy i n t e r p r e t a t i o n  o f  th e  r e s u l t s  m ust th e r e f o r e  c o r re s p o n d in g ly  weaken any 

f i n a l  C o n c lu s io n s . B e a rin g  in  mind th e  sm a ll number o f  s u b je c t s  em ployed, 

p a r t i c u l a r  r e s e r v a t io n s  m ust a p p ly  t o  any g e n e ra l  o r  u n iv e r s a l  s ta te m e n ts .  

H owever, m ost o f  th e  above p a r t i c u l a r  c r i t i c i s m s  a r e  on ly  a p p l ic a b le  t o  th e  

q u e s t io n  o f  a b s o lu te  p r e f e r e n c e s .  As m ost o f  th e  s i g n i f i c a n t  d a ta  to  be 

commented on l a t e r  co n ce rn  co m p ara tiv e  p re fe re n c e  o r  th e  e f f e c t  on tempo o f  

a  change o f  m u s ic a l c irc u m s ta n c e s ,  any C o n c lu s io n s  i n  t h i s  a re a  have 

g r e a t e r  v a l i d i t y .

The R e s u l t s  a s  a  Whole

B eca u se  o f  th e  le n g th y  and d e t a i l e d  d is c u s s io n  o f  each  experim en t 

a l r e a d y  in c lu d e d  in  C h ap te r  8 ,  t h i s  summaiy w i l l  c o n c e rn  p r in c i p a l l y  th o s e  

p r e f e r e n c e  o r  tempo t r e n d s  and c h a r a c t e r i s t i c s  t h a t  a r e  a  g e n e ra l f e a tu r e  

o f  th e  r e s u l t s .

D i s c r e t e  P re fe re n c e s

The p o s s i b i l i t y  o f  th e r e  b e in g  a  ra n g e  o f  d i s c r e t e  p r e f e r e n t i a l  tem pi 

o r  a i^ a s  re m a in s  lik e H y . S u r p r i s in g ly ,  th e  m ost c o n v in c in g  e v id e n c e  does
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n o t  come from  th e  sequence ex p e rim en ts  d e s ig n e d  e x p re s s ly  f o r  t h a t  p u rp o se . 

H owever, t h e r e  a r e  s u g g e s tio n s  from  th e s e  t h a t  q u i t e  c lo s e  and p r e c i s e  

d i s c r e t e  " p re fe re n c e s "  e x i s t  a t  th e  f a s t  end o f  th e  tempo sp e c tru m , w ith  

much b ro a d e r  p r e f e r e n c e  a re a s  e lse w h e re . A lthough th e  sequence d i s t r i b u t i o n  

p r o f i l e s  may have b een  a  fu n c t io n  o f  th e  ty p e  o f  sequence em ployed, seme 

c o n f irm a tio n  o f  t h e i r  a b s o lu te  v a l i d i t y  was o b ta in e d  from  th e  r e l a t i o n s h i p  

o f  th e s e  p r o f i l e s  t o  th e  d i s t r i b u t i o n s  f o r  s in g le  " f a s t " , " n a tu r a l "  and 

"slow " a t te m p ts .  I t  i s  p o s s ib le  t h a t  th e  "peaks"  o b se rv ed  i n  th e  sequence 

d a t a  and i n  th e  g e n e r a l ly  unim odal s in g le  a tte m p t d i s t r i b u t i o n s  w ere 

re n d e re d  l e s s  p r e c i s e  by lo n g - te rm  changes in  tempo b e h a v io u r  o f th e  ty p e  

n o te d  i n  some e a r ly  e x p e r im e n ts . However, more c o n v in c in g  and  u n s o l i c i t e d  

su p p o r t f o r  a  d i s c r e t e  p re fe re n c e  h y p o th e s is  cernes from  th e  d a t a  f o r  E x p ts  

13-15» I t  w i l l  how ever b e  more a p p r o p r ia te  to  d is c u s s  t h i s  f u l l y  l a t e r  i n  

r e l a t i o n  to  th e  w r i t e r ' s  model f o r  th e  g e n e ra t io n  o f  te m p i. I t  w i l l  be 

shown t h a t  th e r e  i s  a  d i s t i n c t  p o s s i b i l i t y  t h a t  d i s c r e t e  p r e f e r e n c e s  in  

p e rfo rm in g  s i t u a t i o n s  may r e s t  on th e  fo u n d a tio n  o f  much more f i n e l y  

d i f f e r e n t i a t e d  d i s c r e t e l y  a v a i la b le  movement sp e e d s .

C o n s is te n t  Tempo Change w ith  Change o f  M u sica l S i tu a t io n

S i g n i f i c a n t  d i f f e r e n c e s  o r  t r e n d s  w ere in v a r i a b ly  o b se rv e d  i n  th e  

i n t r a - s u b j e c t  tem pi d i s t r i b u t i o n s  f o r  d i f f e r e n t  in s tru m e n ts  o r  m u s ic . Of 

th e  v a r i a b l e s  t e s t e d  i n  E x p ts  8 -1 1 , ch anges in  harm onic rhy thm  cau sed  th e  

g r e a t e s t  tempo d i f f e r e n c e s ,  w h ile  k e y /p i tc h  ch an g e , a l th o u g h  c o n s i s t e n t  i n  

i t s  e f f e c t ,  made th e  s m a l le s t  d i f f e r e n c e  t o  tem po. No c o n s i s t e n t  s i g n i f i c a n t  

tempo d i f f e r e n c e s  w ere  o b se rv ed  when th e  w r i t e r  p e rfo rm ed  th e  same ex p erim en t 

d u r in g  th e  same c h ro n o lo g ic a l  p e r io d ,  b u t  u s in g  a  d i f f e r e n t  p ia n o  and  room.

A lth o u g h  th e  r e s u l t s  o f  th e  one s u b je c t  t o  r e p e a t  th e  v a r io u s  

e x p e rim e n ts  (IB ) show a  v e ry  c o n s i s te n t  in te r -m e th o d  tem pi r e l a t i o n s h i p ,  

t h a t  r e l a t i o n s h i p  was n e v e r  c o n s i s te n t ly  r e f l e c t e d  in  th e  two m ethods 

p erfo rm ed  by th e  s u p p o r t in g  Ss i n  E x p ts  8 -1 1 . T h u s, th e  change o f  

in s t ru m e n t ,  harm on ic  rh y th m , m elod ic  rhy thm  o r  k e y , w h ile  c o n s i s t e n t ly
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a f f e c t i n g  tempo f o r  any i n d i v id u a l ,  does n o t n e c e s s a r i ly  a f f e c t  i t  i n  th e  

same d i r e c t io n  f o r  a l l  m u s ic ia n s .  T h is  i s  p a r t i c u l a r l y  t r u e  f o r  th o s e  

more s u b t le  changes i n  a  m u s ic a l v a r i a b le  w here a  p re c o n c e iv e d  n o tio n  o f  

i t s  e f f e c t  i s  l e s s  p o s s i b le .  The w r i t e r ' s  own tempo t r e n d s  w ere amply 

con firm ed  in  E xpt 14» w here th e  e x p e r im e n ta l s i t u a t i o n  e l im in a te d  «11 th e  

c r i t i c i s m s  l e v e l l e d  i n  th e  f i r s t  s e c t i o n .

The above co n ce rn s  th e  co m p a ra tiv e  p r e f e r e n c e s  o f  a  s u b je c t  f o r  

d i f f e r e n t  tem p i when th e  m u s ic a l s i t u a t i o n  i s  changed . C om parative  

p re fe re n c e s  a l s o  e x i s t  betw een  d i f f e r e n t  s u b je c t s  p e rfo rm in g  th e  same m usic 

i n  th e  same w ay. H ere a g a in ,  s i g n i f i c a n t  tem pi d i f f e r e n c e s  w ere in v a r i a b ly  

o b ta in e d . T hese tw o a s p e c ts  o f  co m p ara tiv e  p re fe re n c e  c o n firm  t h a t  no 

common tempo was g e n e ra te d  e i t h e r  by th e  s u b je c t  i n  d i f f e r e n t  m u s ic , o r  by 

th e  in s tru m e n ts  o r  m usic f o r  d i f f e r e n t  s u b je c t s .

W ith r e g a rd  t o  th e  d e g re e  o f  a b s o lu te  " p re fe re n c e "  o b se rv e d  i n  a ry  

g iv e n  in d iv id u a l  m u s ic a l s i t u a t i o n ,  a l th o u g h  no d i s t r i b u t i o n  was e v e r  

l i t e r a l l y  c o n ta in e d  w i th in  th e  20 m secs l i m i t s  d e f in e d  a s  th e  e x p e r im e n ta l 

"sam e tem po", th e  l a t t e r  was a  r e a l i s t i c  i d e a l  u s u a l ly  n o t to o  f a r  removed 

from  th e  a c t u a l  d a t a .  Inasm uch a s  any d i s t r i b u t i o n  ap p ro ach es  t h i s  20 

m secs i n t e r v a l ,  so  i t  may be s a i d  t o  b e  a  p r e f e r r e d  tem po.

One p o s s ib le  p h y s ic a l  e x p la n a t io n  f o r  th e  p r e c i s io n  o f  maiy " n a tu r a l"  

sp e e d  d i s t r i b u t i o n s  s i r is e s  from  th e  a n a ly s i s  o f  th e  E xpt 1 c o n d u c tin g  

se q u e n c e s . The "change o f  g e a r"  tem po, p r e s e n t  i n  b o th  th e  EB and BB 

s lo w - f a s t  c o n d u c tin g  seq u en ces  h a s  a l re a d y  been  r e f e r r e d  to  i n  t h i s  r e s p e c t .  

A lthough  i t  w as on ly  p o s i t i v e l y  i d e n t i f i e d  i n  th e  IB  c o n d u c tin g  s e q u e n c e s , 

b o th  s u b je c t s  w ere aw are o f  i t  i n  th e  S ta n d a rd  E f l a t  V e rs io n  seq u en ces  o f  

E x p t 5» and a l s o  o f  a  c o r re s p o n d in g  and s im i la r  s u b je c t iv e  " f e e l "  ab o u t maiy 

o f  th e  s in g le  " n a tu r a l "  sp eed  p e rfo rm a n ces  e lse w h e re . T hat th e  400 m secs 

a r e a  co n d u c tin g  'bhange o f  g e a r"  tempo h as  s ig n i f i c a n c e  o u ts id e  th e  c o n te x t 

o f  s e q u e n t ia l  p e rfo rm a n ces  h a s  b e e n  shown by th e  e a se  w ith  w hich  i t  can  b e  

re p ro d u ced  in  s in g le  a t te m p t e x p e r im e n ts . W hether e v e ry  t o t a l  p h y s ic a l
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p e rfo rm in g  s i t u a t i o n  p roduces i t s  own p a r t i c u l a r  "change o f  g ea r"  tem po, 

d i f f e r e n t  a l s o  f o r  each m u s ic ia n , and w h eth er t h a t  tempo c o rre sp o n d s  to  th e  

" p r e f e r r e d "  o r  " n a tu r a l"  tempo f o r  each  r e s p e c t iv e  s i t u a t i o n  m ust how ever 

rem a in  a  m a t te r  f o r  c o n je c tu re .  F o r  f u r t h e r  e l u c id a t io n ,  i t  w ould  

c e r t a i n l y  b e  n e c e s s a ry , a t  th e  v e ry  l e a s t ,  to  co n d u c t sequence ex p e rim en ts  

u s in g  e ac h  o f  th e  in s tru m e n ta l  and  m u s ic a l v e r s io n s  employed i n  t h i s  

in v e  s t i g a t  i  on .

C irc a d ia n  o r  Long-Term V a r ia t io n

E v id en ce  f o r  a  lo n g - te rm  v a r i a t i o n  i n  th e  w r i t e r ' s  tem pi was g iv e n  i n  

th e  e a r l y  e x p e rim e n ts , w here a  sudden  and c o n s i s t e n t  s h i f t  to w ard s f a s t e r  

sp e e d s  was o b se rv ed . However, i n  E x p ts  8-11 , th e  r e l a t i o n s h i p  be tw een  th e  

d i s t r i b u t i o n s  f o r  each  S e r ie s  1 and  th e  two l a t e r  s e r i e s  shows no c o n s i s t e n t  

t r e n d  e i t h e r  way. W ith  re g a rd  t o  C irc a d ia n  V a r i a t i o n ,  a l th o u g h  th e  e v id e n c e  

i s  l im i t e d  and in c o n c lu s iv e ,  E x p t 7 s u g g e s ts  t h a t  mean te m p i and p o s s ib ly  

a l s o  t h e i r  d is t r ib u t io n  may be a f f e c t e d  by  tim e  o f  d ay . I t  was in  f a c t  found  

t h a t  th e  e v e n in g  p erfo rm an ces  w ere th e  c l o s e s t  t o  th e  20 m secs "same te n p o "  

i d e a l  o b ta in e d  th ro u g h o u t th e  com ple te  m ain program m e. W hether t h a t  

in c r e a s e d  c o n s is te n c y  was due t o  a  c o rre sp o n d in g  c o n s is te n c y  in  body 

te m p e ra tu re  o r  o th e r  p h y s io lo g ic a l  p a ra m e te r  c a n n o t be  answ ered by t h i s  

in v e s t  i g a t  i o n ,

Firv=»lly, th e  r e s u l t s  g e n e r a l ly  c o n firm  th e  a p p ro p r ia te n e s s  o f  th e  

chosen  s c a l e  in t e r v a l  and  th e  a s s o c ia te d  e x p e r im e n ta l d e f i n i t i o n s  o f  "same 

speed" EUid " p r e f e r e n c e " . R a re ly  d id  s u c c e s s iv e  p erfo rm an ces  i n  a  sequence 

occupj»’ th e  same 10 m secs s c a le  i n t e r v a l ,  even  i n  E xp t 15 w here m inim al 

tempo ch an g e s  w ere r e q u ir e d .  I n  a d d i t i o n ,  E x p t 13 co n firm ed  t h a t  a  

r e a l i s t i c  r e l a t i o n s h i p  e x i s t e d  i n  th e  r e l e v a n t  " n a tu r a l "  tempo a re a  be tw een  

a  s u b je c t iv e  "same speed" and  th e  s tu d y 's  e m p ir ic a l  d e f i n i t i o n  a s  b e in g  

th o s e  te m p i o c c u r r in g  w i th in  two a d ja c e n t  10 m secs s c a le  i n t e r v a l s .



282

R e la t io n s h ip  o f  R e s u l t s  to  th e  L i t e r a t u r e  and P o s s ib le  Tempo O r ig in s

I n  t h i s  s e c t io n  b o th  th e  above r e s u l t s  a s  a  w hole and some more 

s p e c i f i c  d a t a  w i l l  be d is c u s s e d  i n  r e l a t i o n  to  th e  L i t e r a t u r e  and 

S p e c u la t io n  in  C h a p te rs  1 -5 . The c h a p te r s  w i l l  be ta k e n  i n  o rd e r  and  on ly  

th o s e  a s p e c t s  d i r e c t l y  r e l a t e d  to  th e  w r i t e r ' s  r e s u l t s  w i l l  be  m en tio n ed .

C h a p te r  1 : Time and Rhythm P sycho logy

U n ita ry  D u ra tio n

N e ith e r  th e  700 m secs u n i ta r y  p u ls e s  o f  s u b je c t iv e  tim e  n o r  th e  100 

m secs lo w e r l i m i t  a p p e a r to  be  r e f l e c t e d  i n  th e  d a t a ,  e i t h e r  a s  a  s in g le  

" p re fe re n c e "  o r  i n  th e  fo rm  o f  a  p e r i o d i c i t y .

D u ra tio n  and  Tempo I n d i f f e r e n c e  I n t e r v a l s

W ith  much o f  th e  L i t e r a t u r e  a g a in  r e f e r r i n g  t o  v a lu e s  o f  th e  o rd e r  o f  

750 and 100 m secs th e r e  i s  c l e a r ly  no r e l a t i o n s h i p  w ith  th e  w r i t e r ' s  r e s u l t s .  

The fo rm er f i g u r e  rem a in s  i n t e r e s t i n g  a s  i t  i s  th e  d u r a t io n  e q u iv a le n t  o f  

th e  s o - c a l l e d  "norm al" o r  " ju s t "  tempo o f  MM 8 0 . The s e n s i t i v i t y  lim en  

g e n e r a l ly  r e p o r te d  how ever a r e  o f  i n t e r e s t .  The lim en  a s s o c ia te d  w ith  

duT 'ation  e s t im a t io n ,  b e in g  in  th e  5 -1 2  p e r  c e n t ra n g e  i s  ro u g h ly  com mensurate 

w i th  th e  tem p i d i f f e r e n c e s  o b se rv ed  i n  th e  norm al sequence  e x p e r im e n ts ,  

w h ile  th e  s m a l le r  2 -3  p e r  c e n t lim en  g e n e ra l ly  g iv e n  in  th e  l i t e r a t u r e  f o r  

m u l t ip le  s t im u l i  o r  tempo ap p ro x im ate s  to  th e  m in im al tempo d i f f e r e n c e s  

o b ta in e d  i n  E xp t 15 . T here  seems no obv ious l o g i c a l  e x p la n a t io n  f o r  th e s e  

c o rre sp o n d e n c e s  b u t  th e y  rem ain  i n t e r e s t i n g  phenom ena.

W eber Law

A W eber-F echner ty p e  r a t i o  g e n e r a l ly  e x i s t s  be tw een  th e  a b s o lu te  v a lu e  

o f  th e  tempo and th e  d i f f e r e n c e  betw een  a d ja c e n t  tem p i in  th e  g iv e n  

s e q u e n t i a l  s i t u a t i o n s  (P ro v id ed  tempo i s  c o n s id e re d  i n  te rm s o f  th e  

d u r a t io n  o f  one b e a t .  T h is  w i l l  b e  q u e s tio n e d  s h o r t l y ) .  T h u s, tempo 

s e n s i t i v i t y  i n  p e rfo rm an ce  a p p e a rs  t o  have s i m i l a r  c h a r a c t e r i s t i c s  to  

s e n s i t i v i t y  i n  th e  p a s s iv e  com parison  s i t u a t i o n s  d e v is e d  by  th e  

p s y c h o p h y s ic i s t s .
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Tempo A b so lu te  I n d i f f e r e n c e  I n t e r v a l

A p art frcan n o tin g  t h a t  t h i s  i s  th e  tempo w ith  w hich  «11 o th e rs  a r e  

com pared a s  b e in g  s u b je c t iv e ly  " f a s t "  o r  " s lo v / ', and  th e r e f o r e  th e  p sy ch o 

p h y s ic a l  e q u iv a le n t  o f  th e  "norm al" tem po, l i t t l e  more need  be s a id .

Once a g a in  th e  750 m secs a r e a  a p p e a rs  f r e q u e n t ly  i n  th e  l i t e r a t u r e .  

S u r p r is in g ly  enough, i t  i s  o n ly  th é  w r i t e r ' s  "slow " tem pi t h a t  te n d  t o  

accu m u la te  i n  t h i s  a irea.

D u ra tio n  and Tempo E s tim a tio n  F a c to r s

A lthough  th e  w r i t e r  b e l ie v e s  many o f  th e s e  f a c t o r s  a r e  r e le v a n t  w ith  

r e g a rd  to  m u s ic a l tempo perfo rm ance and e s t im a t io n ,  on ly  two a re  d i r e c t l y  

r e l a t e d  to  th e  f a c t o r s  v a r ie d  in  th e  e x p e r im e n ts . I n  b o th  c a s e s  th e  

r e s u l t s  i n  th e  p sy c h o p h y s ic a l f i e l d  may b e  p o s i t i v e l y  a s s o c ia te d  w i th  th e  

ex p e rim e n ta l d a t a .  F i r s t l y ,  th e  ten d en cy  f o r  h ig h e r  sounds to  a p p e a r  

lo n g e r  i s  r e f l e c t e d  in  th e  f a s t e r  tem p i f o r  h ig h e r  k e y s . A lthough  th e r e  

may a ls o  b e  o th e r  th a n  p sy c h o p h y s ic a l f a c t o r s  c o n t r ib u t in g  to  t h i s  

r e l a t i o n s h i p ,  i t  i s  l i k e l y ,  f o r  r e a s o n s  e x p la in e d  i n  C h ap te r 3» t h a t  th e  

h i ^ e r  sounds a r e  p la y e d  f a s t e r  t o  com pensate f o r  t h e i r  a p p a re n t lo n g e r  

d u r a t io n .  S eco n d ly , th e  o b s e rv a t io n  t h a t  ev en ly  d iv id e d  d u ra t io n s  seem 

lo n g e r  th a n  i r r e g u l a r l y  d iv id e d  ones a g re e s  w i th  th e  w r i t e r ' s  f a s t e r  tem pi 

f o r  com pared w ith  b e a t  s u b d iv is io n .

P r e f e r r e d  T app ing  R a tes  (By Com parison)

The b ro a d  agreem ent i n  th e  l i t e r a t u r e  t h a t  th e  500 m secs a re a  

r e p r e s e n ts  th e  p r e f e r r e d  te n ç »  i n  a  p a s s iv e  l i s t e n i n g  s i t u a t i o n  i s  c e r t a i n l y  

o f  i n t e r e s t .  The on ly  e x p e rim e n ta l e v id e n c e  o f  some d eg ree  o f  common 

" p r e f e r e n c e " , nam ely th e  com bined s u b je c t  d i s t r i b u t i o n  f o r  th e  S ta n d a rd  

E f l a t  V e rs io n  a t  a  " n a tu ra l"  tem po, i s  c e n t r e d  on t h i s  500 m secs v a lu e  

(F ig  6- 2 ) .  The w r i t e r ' s  p e rfo rm a n ces  in  p a r t i c u l a r ,  when u s in g  t h i s  

p a r t i c u l a r  m ethod , w ere alw ays a t  a round  t h i s  f i g u r e .  N e v e r th e le s s ,  t h i s  

may ju s t  b e  a  chance  r e l a t i o n s h i p ,  a s  th e  S ta n d a rd  E f l a t  V e rs io n  i n  no way 

r e p r e s e n ts  an  a b s o lu te  m u sica l o r  p e rfo rm in g  s ta n d a r d ,  b e in g  m ere ly  an
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a r b i t r a r y  norm  f o r  th e  p u rp o ses  o f  th e  e x p e r im e n ts . , I t  i s  th e r e f o r e  

a lm o s t c e r t a i n  t h a t  o th e r  m usic w ould  n o t have p roduced  a  s im i l a r  com bined 

s u b je c t  mean tem po.

Rhythm ic Im agery

The l i t e r a t u r e  h e re  i s  o f  c o n s id e ra b le  i n t e r e s t ,  n o t i n  d i r e c t  

r e l a t i o n  to  th e  r e s u l t s ,  b u t  t o  th e  v e ry  n e c e s s a ry  "m en ta l"  r e h e a r s a l  t h a t  

m ust p re c e d e  any k in d  o f  p e rfo rm a n ce , r e a l  o r  e x p e r im e n ta l.  I f  th e  tempo 

o f  a  p e rfo rm a n ce  i s  b a s i c a l l y  s e t  b e f o r e  i n i t i a t i o n  and n o t m o d ifie d  

e x te n s iv e ly  a f te r w a r d s ,  th e n  th e  v i t a l  n e c e s s i t y  o f  a  v iv i d  "m en ta l ' 

r e h e a r s a l"  b e f o r e  i n i t i a t i o n ,  w ith  th e  rh y th m ic  f e a t u r e s  o f te n  accom panied 

by sane  fo rm  o f  k in a e s t h e s i s ,  i s  beyond q u e s t io n .  Only th e n  can  th e  

p o t e n t i a l  tem po ta k e  i n t o  s u f f i c i e n t  acc o u n t th e  v a r io u s  te m p o -a f fe c t in g  

f a c t o r s  b e f o r e  th e y  make t h e i r  a c t u a l  e f f e c t .  B ecause o f  th e  n a tu re  o f  

th e  e x p e r im e n ts ,  th e  l a r g e  number o f  p e rfo rm a n ces  g iv e n , th e  fo c u s  on tempo 

and th e  a s s o c i a t e d  in t r o s p e c t io n ,  th e  w r i t e r  was a b le  t o  make san e  a n a ly s i s  

o f  th e  "m e n ta l"  and  k in a e s t h e t i c  e v e n ts  l e a d in g  to  tempo i n i t i a t i o n .  I n  

a d d i t io n  t o  th e  v a r io u s  im p l ic i t  movements a s s o c ia te d  w ith  th e  im m inent 

p e rfo rm a n c e , th e r e  was in v a r ia b ly  an  in ta k e  o f  b r e a th  and upw ard movement 

o f  th e  s h o u ld e r s  im m ed ia te ly  p r i o r  t o  commencement. I n t r o s p e c t io n  a t  th e  

tim e  a l s o  s t r o n g ly  su g g e s te d  t h a t  th e s e  p r e l im in a ry  a c t io n s  a b s o lu te ly  

d e c id e d  th e  e s s e n t i a l  tem po. T here  i s  t h e r e f o r e  a  c a se  f o r  a s s e r t i n g  t h a t  

w h a te v e r f o l l o w s ,  p ro b a b ly  even an  u n su sp e c te d  heavy in s t r u m e n ta l  a c t io n ,  

w i l l  have  c o m p a ra tiv e ly  l i t t l e  e f f e c t  on th e  a c t u a l  p e rfo rm in g  tenpto.

C h a p te r  2 ; P h y s io lo g y , P e r s o n a l i ty  and Movement Speeds 

F ijndam en tal P h y s io lo g ic a l  P e r i o d i c i t i e s ,  C irc a d ia n  and O th e r  V a r ia t io n s  

T h ere  i s  no  e v id en ce  from  e i t h e r  th e  s e q u e n t i a l  o r  s in g le  tempo 

d i s t r i b u t i o n s  t h a t  th e  o r ig in  o f  tem p i i s  th e  fre q u e n c y  o f  a  known fu n d a

m e n ta l n e rv o u s  p e r i o d i c i t y .  I t  c o u ld  b e  a rg u e d  t h a t  i f  a  tempo queintum 

e x i s t s ,  th e  seq u en ce  a n a ly s e s  w ould hav e  shown an  in c re m e n ta l  r a t h e r  th a n  

a  p r o p o r t i o n a l  r e l a t i o n s h i p  betw een  a d ja c e n t  tem pi (b u t  s e e  below  u n d er
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C h a p te r  4)» N e v e r th e le s s ,  th e  p o s s i b i l i t y  re m a in s . Any changes due to  

th e  v a r io u s  b io l o g ic a l  rhythm s and o th e r  f a c t o r s  o p e ra t in g  o v e r  a  lo n g  

e x p e r im e n ta l p e r io d  co u ld  have e f f e c t i v e l y  masked th e  quantum  g e n e ra t in g  

th e  tem pi a t  any g iv e n  tim e .

W ith r e g a rd  to  a  C irc a d ia n  V a r ia t io n  in  tempo th e r e  i s  a  s u g g e s tio n  

t h a t  th e  mean tem p o ,an d  p o s s ib ly  a l s o  th e  d i s t r i b u t i o n  p ro f i l e ,m a y  be a f f e c t e d  

by tim e o f  d ay . T here i s  a l s o  e v id e n c e  th a t  tempo may undergo  lo n g e r - te rm  

chan g es. U n fo r tu n a te ly ,  a s  n o te d  ab o v e , any s h o r t  o r  lo n g e r - te rm  

v a r i a t i o n  h a s  th e  e f f e c t  o f  r e n d e r in g  l e s s  p r e c i s e  o r  e x p l i c i t  th e  d a ta  

su p p o r tin g  any a b s o lu te  p r e f e r e n c e s  o r  t r e n d s  t h a t  may e x i s t  i n  each  

s i t u a t i o n .

The m ost r e c e n t  work w i th  r e g a r d  to  any r e l a t i o n s h i p  be tw een  p u ls e  r a t e  

and movement sp eed s  h a s  d e te c te d  no l i n k ,  and  t h i s  a c c o rd s  w ith  th e  r e s u l t s  

from  th e  w r i t e r ' s  r a t h e r  l im i t e d  P i l o t  E x p e rim en ts .

U n iv e rs a l Tempo P re fe re n c e

T h is  i s  th e  Movement e q u iv a le n t  o f  th e  m u s ic ia n 's  "norm al" o r  " j u s t "  

tempo and in d e e d ,  a s  i n  th e  c a se  o f  many o f  th e  p re v io u s ly  c o n s id e re d  

p sy c h o p h y s ic a l p a ra m e te rs ,  th e  MM 60-80  a re a  f r e q u e n t ly  o c c u rs .

U n fo r tu n a te ly ,  no su ch  g e n e ra l  p r e f e r e n c e  can  be o b se rv ed  i n  th e  w r i t e r ' s  

r e s u l t s .

I n d iv id u a l  P r e f e r r e d  Tapping  R a te s  (By P erfo rm ing )

The g e n e ra l  co n sen su s  from  th e  l i t e r a t u r e  i s  t h a t  i n d iv id u a l s  o f te n  

have a  " p r e f e r e n c e " ,  b u t t h a t  w ide in d iv id u a l  d i f f e r e n c e s  e x i s t .  The 

ex p erim en ts  make i t  c l e a r  t h a t  a  s i m i l a r  s t a t e  o f  a f f a i r s  e x i s t s  i n  th e  

w o rld  o f  m u s ic a l te m p i.

I n d iv id u a l  P e r s o n a l  Tempi

As s i g n i f i c a n t  d i f f e r e n c e s  w ere o b se rv ed  betw een  th e  v a r io u s  " n a tu r a l "  

tem pi d i s t r i b u t i o n s  o f  th e  same s u b je c t ,  i t  i s  e v id e n t  t h a t  th e  co n c e p t o f  

one "P e rso n a l Tempo" i s  u n te n a b le ,  even  r e s t r i c t i n g  i t  t o  m u s ic a l 

p e rfo rm an ce . Many w r i t e r s  in  th e  l i t e r a t u r e  a l s o  r e j e c t  a  m o n is t ic  v iew
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o f  " P e rso n a l T enpo", some p o s tu la t in g  g roup  f a c t o r s  o f  sp eed  a s  an 

a l t e r n a t i v e .  The one r e a l l y  r e l e v a n t  a s p e c t  o f  t h i s  l i t e r a t u r e  i s  th e  

g e n e ra l  ag reem en t co n ce rn in g  i n t r a - i n d i v i d u a l  c o n s is te n c y  i n  any g iv e n  

movementi T h is  c o n s is te n c y  i s  a l s o  one o f  th e  m ost ob v io u s f e a tu r e s  o f  

th e  w r i t e r ’ s  r e s u l t s .

Movement A n a ly s is

Of p a r t i c u l a r  i n t e r e s t  i n  th e  l i t e r a t u r e  h e re  i s  th e  b a l l i s t i c  

movement m en tio n ed  i n  c o n n e c tio n  w i th  th e  a c t io n s  o f  b e a t in g  t im e . I t  

a p p e a rs  t h a t  th e  d u r a t io n  o f  t h i s  down b e a t  movement i s  s u r p r i s in g ly  u n ifo rm  

an d  in d e p e n d e n t o f  b o th  th e  tempo o f  th e  b e a t in g  o r  th e  le n g th  o f  th e  s t r o k e .  

P u f t h e r ,  an  o b s ta c le  in te rp o s e d  d u r in g  t h i s  b a l l i s t i c  movement do es  n o t  

a f f e c t  th e  tempo o f  th e  b e a t in g ,  s u g g e s t in g  a g a in  t h a t  th e  tempo o f  a  s e r i e s  

o f  movements i s  f ix e d  b e fo re  i n i t i a t i o n  and  c a n n o t e a s i l y  b e  ch anged , even  

when su b se q u e n t e x t e r n a l  c o n d i t io n s  su ch  a s  an  o b s ta c le  o r  in c re a s e d  lo a d in g  

a r e  n o t  a n t i c i p a t e d .  A ll  t h i s  s u p p o r ts  th e  w r i t e r ' s  s p e c u la t io n  

c o n c e rn in g  m u s ic a l tempo i n i t i a t i o n .  ' I n  a d d i t i o n ,  i t  p o s s ib ly  e x p la in s  

why no  change i n  mean " n a tu r a l"  tempo o c c u rre d  when a  d i f f e r e n t  p ia n o  was 

u s e d . Not o n ly  was th e  tempo " r e h e a r s a l"  p resum ab ly  u n a f f e c te d  by  th e  

d i f f e r e n t  r o o n /p ia n o ,  b u t any su b se q u e n t u n a n t ic ip a te d  d i f f e r e n c e s  o f  a c t io n  

w ere  n o t  a b le  t o  change th e  i n i t i a t e d  speed  t o  any g r e a t  e x t e n t .  However, 

E x p t 14 h a s  shown t h a t  v e ry  sm a ll m o d if ic a t io n s  t o  th e  tempo p ro b a b ly  d id  

i n  f a c t  o c c u r ,  a l th o u g h  r e q u i r in g  th e  im p o ss ib le  c r i t e r i o n  o f  im m ed ia te ly  

s u c c e s s iv e  p e rfo rm an ces  in  two d i f f e r e n t  p l a c e s , to g e th e r  w ith  th e  u se  o f  

a  f i n e r  s c a le  i n t e r v a l ,  f o r  t h e i r  d e t e c t i o n .

The w r i t e r  a l s o  a s s e r t s  t h a t  th e  "change o f  g e a r"  tempo i n  c o n d u c tin g  

seq u en ce s  r e p r e s e n t s  th e  f i r s t  b a l l i s t i c - t y p e  movements a f t e r  th e  sm ooth ly  

f lo w in g  a c t io n s  o f  th e  s lo w er te m p i. A l t h o u ^  a l l  th e  f a s t e r  tem p i a l s o  

r e q u i r e d  b a l l i s t i c  movements, th e r e  i s  th e  p o s s i b i l i t y  t h a t  th e  a c tu a l  

"ch an g e  o f  gesir" p o in t  h a s  a  s p e c i a l  movement s ig n i f i c a n c e .  I f  s o ,  i t  

may a l s o  b e  t h e  tempo m ost e a s i l y  rem em bered o r  p e rfo rm e d , and th u s  b e  a
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" p re fe re n c e "  f o r  t h a t  re a s o n  a lo n e . F i n a l l y ,  i t  i s  i n t e r e s t i n g  t h a t  th e  

w r i t e r ' s  " f a s t "  p e rfo rm a n ces  in  E xpt 6 ,  u n l ik e  th e  " n a tu r a l "  and  "slow ” 

o n e s ,  w ere a f f e c t e d  hy  change o f  in s tru m e n t.  P e rh ap s  th e  d i f f e r e n t  

in s tru m e n ta l  a c t io n s  became c r i t i c a l  w here f a c i l i t y  f o r  c o n f o r ta b le  r a p id  

movements was c o n ce rn ed .

Movement T ra in in g  and Memory

I f ,  a s  some w r i t e r s  have a s s e r t e d ,  tempo p la y s  an i n t e g r a l  p a r t  i n  th e  

l e a r n in g  o f  a iy  s k i l l  o r  movement seq u en ce , th e r e  a r e  p o s s ib le  im p l ic a t io n s  

f o r  th e  e x p e r im e n ta l r e s u l t s ,  and in d e ed  a l l  m u s ic a l p e rfo rm a n ce . T here 

can  o f  c o u rse  be no s u g g e s tio n  th a t  th e  s lo w e r tem p i o f te n  u sed  when 

p r a c t i s i n g  a  te c h n ic a l  d i f f i c u l t y  a r e  n e c e s s a r i ly  r e l a t e d  t o  th e  f i n a l  

p e rfo rm in g  tem po. N e v e r th e le s s ,  th e r e  i s  th e  p o s s i b i l i t y  o f  a  r e l a t i o n s h i p  

betw een  movements and t h e i r  tempo t h a t  i s  i n t e g r a l  r a t h e r  th a n  a r b i t r a r y .  

W hether t h i s  i s  m ere ly  a  r e s ta te m e n t o f  th e  g e n e ra l  ten d en cy  to w ard s  i n t r a 

in d iv id u a l  ten p o  c o n s is te n q y  i n  any one p h y s ic a l  movement o r  n o t ,  th e  

r e s u l t s  le n d  some c re d e n c e  t o  a  p r o p o s i t io n  o f  t h i s  k in d .

As f a r  a s  u n in t e n t i o n a l  le a r n in g  o f  a  tempo i s  c o n c e rn e d , t h e r e  i s  no 

e v id e n c e  o f  i t  from  th e  w r i t e r ' s  d a ta .  The f i r s t  and l a s t  p e rfo rm a n ces  

i n  a  te m p o ra lly -sp a c e d  s e r i e s  w ere e q u a l ly  l i k e l y  t o  p ro d u ce  b o th  m odal and 

ex trem e v a lu e s .

C h a p te r  3 :  M u sica l and P e rfo rm in g  F a c to r s

S ta n d a rd is a t io n  o f  th e  B ea t

As few s u b je c t s  and o n ly  one a r b i t r a r i l y - c h o s e n  p ie c e  o f  m usic  w ere 

co n ce rn ed  i n  th e  e x p e r im e n ts ,  g e n e ra l  s ta te m e n ts  ab o u t th e  p r e s e n t  v a l i d i t y  

o f  a  "norm al" tempo o f  MM 80 can n o t b e  made. N e v e r th e le s s ,  t h i s  tempo h a s  

no  a p p a re n t s ig n i f i c a n c e  i n  r e l a t i o n  to  th e  d a t a  o b ta in e d ,  e i t h e r  d i r e c t l y ,  

o r  i n  any m a th e m a tic a l r e l a t i o n s h i p .

Harmony and H arm onic Rhythm

The r e l a t i o n s h i p  be tw een  mean tempo and harm onic rhy thm  i s  a s  

p r e d ic te d .  The more f r e q u e n t  o r  more i n t e r e s t i n g  th e  c h o rd s ,  th e  s lo w e r
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th e  tempo te n d s  t o  b e .

M elodic Rhythm

S ig n i f i c a n t  tempo d i f f e r e n c e s  betw een  th e  d i f f e r e n t  v e r s io n s  em ployed 

w ere  a l s o  o b ta in e d ,  b u t  th e  d i f f e r e n c e s  w ere g e n e ra l ly  s m a l le r  th a n  th o se  

be tw een  th e  harm onic rhy thm s t e s t e d .

Touch

An ex tre m e ly  s i g n i f i c a n t  tempo d i f f e r e n c e  was o b ta in e d  i n  th e  one 

s e r i e s  in  w hich a  com parison  be tw een  le g a to  and s ta c c a to  p ia n o  p la y in g  was 

p o s s ib le .  As a n t i c ip a t e d ,  th e  s ta c c a to  perfo rm an ces  w ere much f a s t e r .

Mode

A l th o u ^  th e  t r a d i t i o n a l  majo r /m in o r - f a s te r / s lo v /e r  r e l a t i o n s h i p  was 

con firm ed  in  th e  w r i t e r ' s  r e s u l t s ,  th e  d a ta  from  th e  one s tu d e n t  S co n ce rn ed  

gave an  i n s i g n i f i c a n t  t r e n d  in  th e  o p p o s i te  d i r e c t i o n .

G en era l P i t c h  L e v e l and  Key

A v e ry  i n t e r e s t i n g  and c o n s i s t e n t  t r e n d  was observ ed  i n  th e  w r i t e r ' s  

r e s u l t s  p o s i t i v e ly  r e l a t i n g  a  d i s c r e t e  s e r i e s  o f  p ro g re s s iv e ly  h i ^ e r  k ey s  

w i th  g ra d u a l ly  f a s t e r  g e n e ra l  t e n p i .  B oth  th e  p sy c h o p h y s ic a l l i t e r a t u r e  

and th e  m ech an ica l and  a c o u s t i c a l  f a c t o r s  concerned  su p p o rt th e  o b se rv ed  

te n d e n c y . H owever, somewhat c o n t r a d ic to r y  s tu d e n t  d a ta  s u g g e s ts  t h a t  

even  h e re ,  a s  i n  th e  o th e r  f a c t o r s  v a r i e d ,  in d iv id u a l  re sp o n se  to  a  change 

i n  a  v a r i a b l e ,  a l t h o u ^  c o n s i s t e n t ,  may be i n  a  d i f f e r e n t  d i r e c t i o n .

C onducting  Movements

The c o n te n t io n  t h a t  c o n d u c tin g  i s  a  genu ine  method o f  m u s ic a l 

p e rfo rm a n ce , and an  e x p re s s io n  o f  an  " id e a l "  m u s ic a l tempo h a s  b een  made 

e a r l i e r .  In d e e d , in t r o s p e c t io n  su g g e s te d  t h a t  th e  e x p e r im e n ta l c o n d u c tin g  

tem p i w ere th o s e  d e s i r e d  from  im ag in a ry  p e rfo rm e rs . However when r e a l  

sounds a r e  h e a r d ,  th e  feed b a ck  and o th e r  a d d i t io n a l  f a c t o r s  in v o lv e d  may 

w e l l  change a  c o n d u c to r 's  a t t i t u d e  t o  a rÿ  t h e o r e t i c a l  i d e a l .  T h ere  i s  

c e r t a in l y  no in d i c a t i o n  from  th e  e x p e rim e n ts  t h a t  th e  w r i t e r ' s  c o n d u c tin g  

tem pi w ere i n  a iy  way r e l a t e d  t o  th e  sp eed s  a t  w hich th e  v a r io u s  o th e r
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v e r s io n s  o f  th e  m usic  w ere p e rfo rm e d . F u r th e r ,  i t  was a lw ays d i f f i c u l t  

t o  e l im in a te  th e  im p l ic i t  v o c a l a s p e c t  o f  perfo rm an ce  when b e a t in g  tim e .

Type o f  In s tru m e n t

Q u ite  c l e a r l y ,  a  change o f  in s tru m e n t ty p e  e n co u ra g es  c o n s i s t e n t ly  

d i f f e r e n t  te m p i. A lso  c l e a r  i s  t h a t  any change o f  mean tempo may b e  in  

o p p o s ite  d i r e c t i o n s  f o r  d i f f e r e n t  s u b je c t s .  I t  i s  i n t e r e s t i n g  th a t  th e  

b r e a th - b a s e d  p e rfo rm a n ces , a s  a  g ro u p , te n d e d  to  p roduce  th e  more 

homogeneous te m p i.

A c tio n  and Touch

A lthough  a  change o f  p ia n o  a f f e c t e d  " f a s t "  te m p i, th e  w r i t e r ' s  " n a tu r a l "  

and "slow " sp eed s  w ere a p p a re n tly  u n a f f e c te d  by chang ing  to  a n o th e r  p ia n o  

(and  room) . T h is  was u n e x p e c te d , b u t  a s  m en tio n ed  e a r l i e r ,  p o s s ib ly  

a t t r i b u t a b l e  to  th e  d i f f i c u l t y  e x p e r ie n c e d  i n  ch an g in g  a  sp eed  once th e  

i n i t i a t o r y  movements have been  " th ro w n " . H ow ever, i f  th e  to u c h  had  b een  

s u b s t a n t i a l l y  d i f f e r e n t  on th e  seco n d  in s t r u m e n t ,  th e  w r i t e r  w ould have 

r e a l i s e d  t h i s  and  ta k e n  i t  i n to  a cc o u n t b e fo re  tempo i n i t i a t i o n .  T h ere  i s  

th u s  no n e c e s s a iy  c o n f l i c t  w ith  th e  v iew  t h a t  a  s t i f f e r  m ech an ica l a c t io n  

o f te n  n e c e s s i t a t e s  a  s lo w er tempo.

A c o u s tic s

The d i f f e r e n t  p e rfo rm in g  room d im en sio n s  a p p a re n t ly  made no c o n s i s t e n t  

d i f f e r e n c e  to  th e  sp e e d s . I n  any c a s e ,  a s  n e i t h e r  ro a n  was com psirable in  

s i z e  to  a  norm al p e rfo rm in g  h a l l ,  t h e i r  r e s p e c t iv e  a c o u s t i c a l  p a ra m e te rs  

w ere n o t l i k e l y  t o  be o f  th e  o rd e r  w here an  e f f e c t  on tempo was t o  be 

e x p e c te d .

C h a p te r  4 : P o s s ib le  Tempo O r ig in s

As in d ic a te d  p r e v io u s ly ,  one p a r t i c u l a r  m odel from  th o s e  o u t l in e d  in  

C h a p te r  4  new b e s t  e x p la in s  th e  e x p e r im e n ta l r e s u l t s ,  a t  l e a s t  i n  th e  c a s e  

o f  th e  w r i t e r .  T h is  does n o t i n v a l i d a t e  th e  p o s s i b i l i t y  t h a t  a l t e r n a t i v e  

m echanism s o r  p r i o r i t i e s  may ta k e  p re c e d e n c e  f o r  o th e r  m u s ic ia n s ,  o r  in d e e d  

f o r  th e  w r i t e r  i n  d i f f e r e n t  m u s ic a l c i rc u m s ta n c e s .



290

F i r s t l y ,  th e r e  seems no re a so n  t o  doub t t h a t  th e  w r i t e r ' s  ran g e  o f  

a c c e p ta b le  tem pi o r  a e s t h e t i c  judgem ent in  each  e x p e r im e n ta l s i t u a t i o n  

was in  f a c t  d e te rm in e d  by th e  r e le v a n t  B road Range f a c t o r s  enum era ted  in  

C h a p te r  3» I t  i s  th e n  a s s e r t e d  t h a t  each  p r e c i s e  tempo a c t u a l l y  

perfo rm ed  was d ep en d e n t upon th e  a v a i la b le  movement sp e e d s  w i th in  t h a t  

ra n g e . The p o s s i b i l i t y  o f  th o se  movement speed s  b e in g  d i s c r e t e  r a t h e r  

th a n  c o n tin u o u s  r e c e iv e d  c o n s id e ra b le  e x p e rim e n ta l s u p p o r t ,  a s  d id  th e  

l i k e l i h o o d  o f  th e r e  b e in g  d i f f e r e n t  tem pi a v a i la b le  in  each  t o t a l  

p h y s ic a l /m e c h a n ic a l  s i t u a t i o n .  F i n a l l y ,  th e re  i s  th e  a d d i t io n a l  

p o s s i b i l i t y  t h a t  c e r t a i n  b io l o g ic a l  rhythm s may have c a u se d  p a r a l l e l  

f l u c t u a t i o n s  in  movement sp eed s  anà/ o r  tempo e s t im a t io n .  I t  i s  o f  co u rse  

beyond th e  b r i e f  o f  t h i s  s tu d y  to  comment f u r t h e r  h e re  a s  t o  th e  

fu n d am en ta l g e n e ra t in g  so u rc e  o f  th e s e  movement te m p i.

The d e t a i l e d  argum ent in  su p p o r t o f  th e  above model now fo l lo w s .  

A lth o u g h  many e x p e rim e n ts  made a  g e n e ra l  c o n t r ib u t io n ,  th e  w r i t e r ' s  

r e a s o n in g  i s  p r i n c i p a l l y  b a sed  on a  s tu d y  and com parison  o f  th e  v e ry  

i n t e r e s t i n g  r e s u l t s  from  E x p ts  1 3 , 14  and  15; th e s e  e x p e r im e n ts ,  a l l  

in v o lv in g  p e rfo im a n c e s  i n  im m ediate s u c c e s s io n ,  w ere  n o t  d e s ig n e d  f o r  t h i s  

e x p re s s  p u rp o se . P a r t i c u l a r l y  germane a r e  th e  c o n s i s t e n t  tempo d i f f e r e n c e s  

and  t r e n d s  o b se rv ed  i n  E xp t 14» The same b a s ic  argum ent may b e  made from  

two s t a r t i n g  p o in t s

I t  i s  c l e a r  from  E xpt 14 th a t  d i f f e r e n t  m usic and p e rfo rm in g  m ethods 

can  v e ry  c o n s i s t e n t ly  change a  s u b je c t iv e ly  i d e n t i c a l  tem po; t h i s  e x p e r i 

m ent a t  th e  same tim e  i n d i r e c t l y  g e n e ra l ly  c o n f irm in g  w hat h a s  a l r e a d y  been  

o b se rv ed  i n  E x p ts  8-11 r e g a rd in g  th e  r e l a t i v e  p o ten cy  o f  th e  f a c t o r s  t e s t e d ,  

w h e th e r  a f f e c t i n g  tempo c h o ic e ,  tempo e s t im a t io n  o r  b o th .  As th e  E xpt 14 

tempo changes f o r  each  p e rfo rm in g  m ethod w ere n o t due to  any i n t e n t i o n a l  

a r t i s t i c  tempo m o d i f ic a t io n ,  they  w ere most l i k e l y  ca u se d  e i t h e r  by  tempo 

judgem ent b e in g  a f f e c t e d  by  th e  ch an g in g  m u s ic a l c irc u m s ta n c e s  o r  by 

d i f f e r e n t  movement tem p i b e in g  a v a i la b le  each  t im e . I t  i s  d i f f i c u l t  to
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co n ce iv e  o f  any tempo s e n s i t i v i t y ,  co n sc io u s  o r  o th e rw is e ,  a s  f in e  a s  th e  

d i f f e r e n c e s  observ ed  i n  E xpt 14 so  th e  l a t t e r  view  seems th e  more l i k e l y .  

F u r th e r ,  th e  d a ta  a l s o  i n d i c a t e s  t h a t  th e  tem p i d i f f e r e n c e s  t h a t  o c c u rre d  

i n  Expt 14 w ere g e n e ra l ly  s m a l le r  th a n  th e  c o n sc io u s  m inim al tempo changes 

i n  th e  500 m secs a r e a  o f  E xp t 15 , w here th e  p e rfo rm in g  m ethod was n o t 

v a r ie d .  The e v id en ce  i s  n o t c o n c lu s iv e  b u t  a t  l e a s t  s u g g e s ts  t h a t  th e  

d i f f e r e n t  E xp t I 4  tem pi w ere n o t  th e  r e s u l t  o f  a d ja c e n t  sp eed s  b e in g  

perfo rm ed  from  th e  same d i s c r e t e  s e r i e s .  On th e  o th e r  h a n d , n e i t h e r  a re  

th e  d i f f e r e n c e s  o f th e  o rd e r  o f  th e  even  s m a l le r  f l u c t u a t i o n s  o b se rv ed  i n  

E xp t 1 5 , w here th e  im m ed ia te ly  s u c c e s s iv e  a t te m p ts  a t  a  " n a tu r a l "  tempo 

produced  much more a c c u ra te  tempo r e p e t i t i o n s .  However, i t  i s  i n t e r e s t i n g  

t h a t  th e  v i s u a l  mean d e v ia t io n  f o r  eac h  s e p a r a te  m ethod i n  E x p t 14  a p p ro x i

m ates to  th e  E xpt 13 d e v ia t io n s ,  w here  a l l  th e  p erfo rm an ces  w ere a l s o  o f  

th e  same m usic  and m ethod. T h is  o rd e r  o f  d e v ia t io n  m ust r e p r e s e n t  th e  

random and u n a c c o u n ta b le  e lem en t p r e s e n t  i n  a l l  th e  e x p e r im e n ts ,  no doub t 

p a r t l y  a t t r i b u t a b l e  t o  t im in g  in a c c u ra c y . The g e n e ra l  p r e c i s i o n  o f  th e  

w r i t e r ' s  E x p t 13 " n a tu r a l"  tempo a t te m p ts  does i n  f a c t  c o n t r ib u te  t o  th e  

argum ent more d i r e c t l y .  A r e p e t i t i o n  a c c u ra c y  o f th e  o rd e r  n o te d  i s  much 

more r e a d i ly  a t t r i b u t a b l e  t o  a  p h y s ic a l  c o n t ro l  o f  tempo r a t h e r  th a n  p u re  

judgem ent. I f  any p e rfo rm e r  had  to  a s s e s s  i d e n t i t y  o f  tempo on th e  b a s i s  

o f  th e  s u b je c t iv e  d u r a t io n  o f  each  b e a t  i n  i s o l a t i o n ,  th e  s m a l le s t  

d i r e c t i o n a l l y  c o n s is te n t  d e v ia t io n  f r a n  a b s o lu te  acc u racy  w ou ld  m u l t ip ly  

ac c o rd in g  to  th e  number o f  b e a t s  c o n c e rn e d . I n  t h i s  in s ta n c e  th e  f o r ty  

b e a t  e r r o r  w ould have g iv e n  much l e s s  c o n s i s te n t  raw  s c o re  d u r a t io n s  th a n  

th o s e  a c tu a l ly  o b ta in e d  i n  E x p t 1 3 . One i s  th e r e f o r e  l e f t  w ith  th e  l i k e l y  

c o n c lu s io n  t h a t  p r e c i s e  tempo h as  a  p h y s ic a l  b a s i s  and t h a t  th e  c o n s i s t e n t  

sm a ll speed  changes i n  E xp t 14 a s s o c ia te d  w ith  th e  d i f f e r e n t  m u s ic a l and 

in s tru m e n ta l  c o n d i t io n s  w ere  due to  p a r a l l e l  changes i n  th e  a v a i l a b l e  

movement te m p i. However, th e  r a t h e r  g r e a t e r  BB " n a tu r a l"  tempo f l u c t u a t i o n s  

i n  Expt 13 n e c e s s i t a t e  a  r e p e t i t i o n  o f  th e  r e s e r v a t io n  made e lse w h e re  t h a t
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th e  w r i t e r ' s  d a ta  may n o t have u n iv e r s a l  v a l i d i t y  i n  e v e ry  r e s p e c t  in  t h i s  

o r  any o th e r  ex p erim en t.

Or a g a in ,  from  a  s l i g h t l y  d i f f e r e n t  p o in t  o f  v ie w , a s  th e re  w ere no 

g ro s s  tempo d i f f e r e n c e s  i n  any o f th e  E x p t 14  s e r i e s ,  th e  g e n e ra l tempo 

a r e a  around  500 m secs was a t  l e a s t  a c c e s s ib le  f o r  a l l  th e  m usic and m ethods 

u se d . I f  a  continuum  o f  sp eed s  had  b een  a v a i l a b l e  f o r  each  p e rfo rm in g  

s i t u a t i o n ,  i t  w ould s u re ly  have been  t h e o r e t i c a l l y  p o s s ib le  to  perfo rm  th e  

m ixed m ethod sequences w ith  th e  same a c c u ra c y  a s  t h a t  o b se rv ed  in  th e  s in g le  

method seq u en ces  o f  E xpt 1 3 . We a r e  now b ack  to  th e  argum ent advanced in  

th e  p re v io u s  e x p o s i t io n  o f  th e  w r i t e r ' s  c a s e .  As th e  o rd e r  o f  a e s t h e t i c  

o r  e s t im a t io n  s e n s i t i v i t y  r e q u ir e d  to  p ro d u ce  th e  c o n s i s t e n t  d e v ia t io n s  i n  

th e  E xp t 14  d a ta  i s  b o th  beyond t h a t  r e p o r te d  i n  th e  l i t e r a t u r e  and in c o n 

s i s t e n t  w ith  th e  o th e r  r e s u l t s ,  th e  a l t e r n a t i v e  p o s s i b i l i t y  rem ains th e  

v ia b le  one . T hat i s ,  t h a t  th e  p r e c i s e  tempo p e rfo rm ed  each  tim e was th e  

a v a i la b l e  movement sp eed  c l o s e s t  t o  t h a t  aim ed f o r :  th e  a v a i la b le  movement

speed s ch an g in g  by th e  amount o b se rv ed  i n  each  s u c c e s s iv e  p e rfo rm in g  

s i t u a t i o n .  A part frcm  p h i lo s o p h ic a l  o b je c t io n s  t o  any assum ptions o f  

"what m ig h t have b e e n " , i t  i s  in c o n c e iv a b le  t h a t  o n ly  one tempo i s  e v e r  

a v a i la b le  a t  any g iv e n  tim e . We th u s  r e t u r n  t o  th e  p r o p o s i t io n  th a t  a  

m u s ic ia n , a l t h o u ^  unaw are o f th e  r e s t r i c t i o n ,  i n i t i a t e s  one o f  th e  tem pi 

a v a i la b le  from  th e  d i s c r e t e  s e r i e s  f ix e d  by th e  t o t a l  movement s i t u a t i o n .  

T hat t o t a l  s i t u a t i o n  must a l s o  in c lu d e  th e  te m p o ra l d im en sio n . I t  i s  

p o s s ib ly  due to  th e  ch an g in g  p h ases  o f  th e  v a r io u s  b io l o g ic a l  rh y th m s, 

d i f f e r e n t  moods and o th e r  p e rs o n a l f a c t o r s  t h a t  m ost te m p o ra lly -sp a c e d  

e x p e r im e n ta l a t te m p ts  p roduced  more d i f f u s e d  d i s t r i b u t i o n s ,  th u s  m asking  

a ry  more p r e c i s e  s in g le  o r  m u l t ip le  modes r e p r e s e n t a t i v e  o f  th e  t r u e  s t a t e  

o f  a f f a i r s  a t  any g iv en  t im e . N e v e r th e le s s ,  th e  s lo w - f a s t  sequence 

ex p e rim en ts  p r im a r i ly  in te n d e d  t o  i n v e s t i g a t e  t h i s  v e ry  q u e s tio n  a l s o  g iv e  

a  l i t t l e  f u r t h e r  q u a l i f i e d  su p p o rt f o r  th e  d i s c r e t e  p r e f e r e n c e  h y p o th e s is ,  -  

o r  p e rh a p s , m ore a c c u r a te ly ,  th e  h y p o th e s is  o f  a v a i l a b l e  d i s c r e t e  te m p i.
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H owever, c a r e  must b e  ta k e n  th a t  th e  tempo d i f f e r e n c e s  w i th in  each  s lo w - 

f a s t  seq u en ce  a r e  n o t  a u to m a t ic a l ly  eq u a te d  w i th  th e  tempo d i f f e r e n c e s  

betw een  m odal v a lu e s  i n  th e  d i s t r i b u t i o n s  th e y  p ro d u ced . The fo rm er a re  a  

s p e c i f i c  in d i c a t i o n  o f  tempo d is c r im in a t io n  w h ile  th e  l a t t e r ,  a lth o u g h  h av in g  

some r e le v a n c e  i n  t h i s  c o n n e c tio n , p r im a r i ly  r e p r e s e n t  d i f f e r e n c e s  betw een 

v a ry in g  d e g re e s  o f  " p r e f e r e n c e " .

The m ain  argum ent d e t a i l e d  above does how ever r e q u i r e  t o  b e  r e c o n c i le d  

w i th  a  f e a t u r e  o f  th e  d a t a  a p p a re n tly  in c o n s i s t e n t  w ith  i t .  A lth o u g h  th e  

v i s u a l  e v id e n c e  from  th e  s e q u e n t ia l  a n a ly s e s  i n d i c a t e s  th a t  th e  tem pi 

d i f f e r e n c e s ,  b o th  m inim al and  g r o s s ,  a lw ays ap p ro x im ate  t o  some k in d  o f  

p r o p o r t io n a l  r e l a t i o n s h i p ,  th e  b a s ic  re q u ire m e n t f o r  d i s c r e t e l y  a v a i la b le  

movement sp e e d s  o f  th e  k in d  p o s tu la te d  would seem to  be a  m ic ro  tempo 

g e n e r a t in g  c o n s ta n t  in c re m e n ta l tempo d i f f e r e n c e s .  The d i f f i c u l t y  may 

a lm o s t c e r t a i n l y  b e  r e s o lv e d  by q u e s tio n in g  two t a c i t  a s su m p tio n s . These 

a ssu m p tio n s  u n a v o id a b ly  p r e s e n t  to  some d e g re e  i n  th e  w r i t e r ' s  th in k in g  

t h r o u ^ o u t  th e  s tu d y ,  Eire th e  to o  l i t e r a l  e q u a t in g  o f  tempo d i s c r im in a t io n  

w i th  tempo a v a i l a b i l i t y  on th e  one h an d , and  b e a t  d u r a t io n  w ith  tempo 

movement on th e  o th e r .

W ith  r e g a rd  to  th e  fo rm e r ,  a l th o u g h  tem p i d i f f e r e n c e s  i n  s e q u e n t i a l  

s i t u a t i o n s  w ere  u n e q u iv o c a lly  p r o p o r t io n a l  a s  p re s e n te d  i n  te rm s  o f  d u r a t io n ,  

i t  does n o t n e c e s s a r i l y  fo l lo w  th a t  th e y  w ere th e  on ly  tem pi p h y s ic a l ly  

a v a i l a b l e  a t  each  s e s s i o n .  E very  s u c c e s s iv e  f a s t e r  o r  s lo w e r  tempo may w e ll  

have  been  ju d g ed  u s in g  th e  same d is c r im in a to ry  sy stem  a s s o c ia t e d  i n  th e  

p sy c h o p h y s ic a l l i t e r a t u r e  w ith  p a s s iv e  l i s t e n i n g  e x p e r im e n ts , b u t  i t  i s  

p e rh ap s  i n c o r r e c t ,  h ow ever, to  assume t h a t  o th e r  in te rm e d ia te  sp e e d s  w ere n o t 

p h y s ic a l ly  a v a i l a b l e ,  p a r t i c u l a r l y  betw een th e  s lo w e r te m p i. T h u s , even  i f  

m inim al tem po change i s  p r o p o r t io n a l  and d e te rm in e d  by tempo ju d g em en t, 

t h e o r e t i c a l  tempo a v a i l a b i l i t y  c o u ld  s t i l l  b e  in c re m e n ta l .  In d e e d ,  i t  i s  

t h i s  v e ry  p o s s i b i l i t y  t h a t  made i t  necesssLry t o  r e f e r  to  in c o n c lu s iv e  

e v id e n c e  i n  c o n n e c tio n  w i th  o th e r  s p e c u la t io n  i n  an  e a r l i e r  p a ra g ra p h .
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F o r tu n a te ly ,  how ever, t h i s  s p e c u la t io n  n eed  n o t  be  i n v a l id a t e d  a s  th e  

w r i t e r  a t  p r e s e n t  i s  in c l in e d  to  c o n tin u e  a s s e r t i n g  th e  soundness o f  t h i s  

f i r s t  a ssu m p tio n , b e l ie v in g  th e  i n t e g r i t y  o f  th e  second  to  be  much more 

q u e s t io n a b le .

B ecause  o f  th e  m ethod used  i n  m e asu rin g  tem po, and o f  th e  a d o p tio n  o f  

a  l i n e a r  b e a t  d u r a t io n  s c a le  in  th e  d a ta  p r e s e n ta t i o n ,  th e  w r i t e r  h as  

a lw ays had  some c o n c e rn  t h a t  th e  d u r a t io n  o f  s in g le  b e a t s  w ould  n o t be to o  

l i t e r a l l y  e q u a te d  w ith  th e  movement tem pi th e y  p u rp o r t  to  r e p r e s e n t , and 

w h ich  i s  th e  in v e s t i g a t io n s  t r u e  c o n c e rn . T h is  e r r o r  h a s  n o t  a lw ays b een  

a v o id e d . F o r  exam ple , th e  p e rc e n ta g e  d u r a t io n  d i f f e r e n c e s  q u o ted  have 

alw ays been  te rm ed  " te n p o "  d i f f e r e n c e s .  A lth o u g h  b e a t  d u r a t io n  r e p r e s e n t s  

tem po, i t  i s  n o t an  e x a c t e q u iv a le n t .  I f  a  l i n e a r  tempo s c a le  o r  

lo g a r i th m ic  s c a le  o f  th e  k in d  r e j e c t e d  e a r l y  i n  th e  s tu d y  had  been  a d o p te d , 

in s te a d  o f  a  l i n e a r  one b a s e d  on b e a t  d u r a t i o n ,  th e  v i s u a l  s e q u e n t i a l  tem pi 

d i f f e r e n c e s  w ould i n  f a c t  have ap p ro x im ate d  t o  c o n s ta n t  r a t h e r  th a n  

p r o p o r t io n a l  in c re m e n ts  and  c o r re s p o n d in g ly  have changed th e  q u o ted  

p e rc e n ta g e  "tem po" d i f f e r e n c e s .

T hus, th e  d a ta  i s  n o t  n e c e s s a r i ly  a t  v a r ia n c e  w ith  th e  w r i t e r ' s  model 

o f  tempo a v a i l a b i l i t y .  R e c o n c i l i a t io n  o f  th e  d i s c r e t e  movement tem pi 

h y p o th e s is  w i th  th e  a p p a re n t n o n - in c re m e n ta l c h a r a c te r  o f  th e  "tempo" 

d i f f e r e n c e s  i s  a c h ie v e d  e i t h e r  by a d m it t in g  th e  a v a i l a b i l i t y  o f  in te rm e d ia te  

n o n -p erfo rm ed  sp eed s  o r  by u s in g  a  l i n e a r  tempo and n o t  a  l i n e a r  b e a t  

d u r a t io n  s c a l e  i n  th e  d a ta  p r e s e n ta t io n .

W hether any m ic ro  tempo w ould  i n  f a c t  p roduce  a  c o n s ta n t  in c re m e n ta l 

ra n g e  o f  sp eed s  i n  te rm s  o f  ten p o  r a t h e r  th a n  b e a t  d u r a t io n  i s  beyond th e  

w r i t e r ' s  com petence to  p u rsu e  f u r t h e r .  In d e e d ,  th e  h y p o th e s is  i s  n o t 

in v a l id a t e d  even  i f  i t  i s  s u b se q u e n tly  shown t h a t  th e  s t e p s  a r e  n o t i n c r e 

m e n ta l i n  any w ay. The te rm  d i s c r e t e  d o es  n o t  n e c e s s a r i l y  im ply e q u a l 

s te p s  o f  a r y  k in d .

We now come t o  an  im p o r ta n t p o in t  t h a t  h a s  o n ly  had  b r i e f  m en tion
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b e f o r e .  Namely, th a t  th e  d i s c r e t e  p re fe re n c e  h y p o th e s is  e x i s t s  a t  two 

l e v e l s .  I n  i t s  m ost fundam en tal form  i t  r e f e r s  to  th e  t h e o r e t i c a l  

a v a i l a b i l i t y  o f  v e ry  f in e ly  d i f f e r e n t i a t e d  d i s c r e t e  movement speed s in  

e v e ry  p e rfo rm in g  s i t u a t i o n .  A t th e  p r a c t i c a l  l e v e l  i n  r e a l  m u s ic a l 

p erfo rm an ce  and i n  E x p ts  1 -1 2 , i t  r e f e r s  to  th e  s e l e c t i o n  o f  th o se  d i s c r e t e  

movement sp eed s  t h a t  axe perfo rm ed  more o f t e n ,  p ro d u c in g  th e  o b serv ed  b ro a d e r  

b u t  s t i l l  d i s c r e t e  " p re f e r e n c e s " .  E x p t 1 5 , and in d e e d  th e  raw  s c o re s  o f  

a l l  e x p e r im e n ts , c le s ir ly  show t h a t  w i th in  th e  r e s t r i c t i o n s  o f  a  v e ry  f i n e  

d i s c r e t e  movement sy stem , " a l l "  tem pi a re  t h e o r e t i c a l l y  a v a i la b le  f o r  

s e l e c t i o n  and can  o c c a s io n a lly  be  p e rfo rm e d , e s p e c i a l l y  i n  s i t u a t i o n s  

d e s ig n e d  t o  p roduce  m inim al tempo ch an g e s. T h u s , th o s e  speed s t h a t  a re  

i n  f a c t  perfo rm ed  a  s i g n i f i c a n t l y  g r e a t e r  number o f  tim e s  may t r u l y  be  s a id  

t o  b e  " p r e f e r r e d "  i n  r e l a t i o n  to  th e  o th e r  a v a i la b l e  tem pi l e s s  o f te n  

p e rfo rm e d .

One f i n a l  o b je c t io n  can  b e  l e v e l l e d  a t  th e  w r i t e r ' s  d i s c r e t e  tempo 

a v a i l a b i l i t y  h y p o th e s is ;  i n  p a r t i c u l a r  a t  th e  co n ce p t o f  tempo o r ig i n  and 

c o n t r o l  b e in g  b ased  on a  fun d am en ta l n e rv o u s  p e r i o d i c i t y  o r  a s s o c ia te d  m ic ro  

tem po. The a u to n œ y  o f  th e  in d iv id u a l  b e a t  o r  i t s  tempo e q u iv a le n t  in  

c o n t r o l l i n g  m u s ic a l movement a p p e a rs  to  be  a t  v a r ia n c e  w ith  th e  ty p e  o f  

lo n g e r - te r m  tempo c o n t ro l  a l s o  f r e q u e n t ly  p o s tu la te d  by th e  w r i t e r .  Recon

c i l i a t i o n  i s  n e v e r th e le s s  p o s s ib le .  T hat same c o n t r o l  o f  th e  s in g le  b e a t  

c o u ld  a l s o  e x e r c is e  a  s im i la r  f u n c t io n  o v e r lo n g e r  p e r io d s ,  e x p la in in g  why 

th e  raw  s c o re  t o t a l  d u ra t io n s  w ere so  c o n s i s t e n t  i n  some e x p e r im e n ts . 

A t t r i b u t i n g  c o n s i s te n t  t e n p i  t o  th e  d u r a t io n  c o n t r o l  o f  lo n g e r  m u s ic a l 

p e r io d s  i s  th u s  m is le a d in g ,  as  i t  d e n ie s  t h a t  a  more fu n d am en ta l mechanism 

may a c t u a l l y  c o n t ro l  b o th .  What th e n  c o u ld  be  th e  p a r t i c u l a r  fu n c t io n s  o f  

th e  b a r ,  p h ra s e  and lo n g e r  p e r io d s  i n  r e l a t i o n  to  tempo? One fu n c t io n  i s  

l i k e l y  to  be th e  o v e r r id in g  o f  any ru b a to  so t h a t  th e  t o t a l  p h ra se  d u r a t io n  

i s  un ch an g ed , -  a  p o s s ib le  s o lu t io n  o f  th e  p rob lem  o f  ru b a to  i n  r e l a t i o n  t o  

a  d i s c r e t e  sp eed  h y p o th e s is  i s  m en tio n ed  b r i e f l y  a t  th e  end o f  t h i s  s e c t io n .
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P e rh a p s  o th e r  f u n c t io n s  have l e s s  to  do d i r e c t l y  w ith  tempo th a n  w ith  

m u s ic a l p h ra s in g  and  p ro g re s s io n  to w ard s  m u s ic a l "g o a ls "  t h a t  a r e  f ix e d  in  

t im e  "because o f  th e  b a s ic  common c o n t r o l  o f  b o th  tempo and  " g o a l" .  In d e e d , 

w h e th e r  th e  "g o a l"  c o n t r o l s  th e  tempo o r  v ic e  v e r s a ,  o r  w h e th e r ,  a s  

su g g e s te d  h e re  th e y  a r e  dependen t upon a  canmon t im e -k e e p e r ,  i s  y e t  a  

f u r t h e r  q u e s tio n  t h a t  can  have no f i n a l  answ er i n  t h i s  s tu d y .  W hatever 

th e  t r u e  s i t u a t i o n  how ever, h a v in g  rh y th m ic  " g o a ls " ,  b o th  s h o r t  and  lo n g 

te rm , u ndoub ted ly  a f f e c t s  a  p e r f o r m e r 's  m u s ic a l a t t i t u d e  betw een  them .

P erh ap s th e  f i n a l  c o n f irm a tio n  t h a t  th e  d e c is iv e  f a c t o r  i n  b o th  tem po 

p ro d u c tio n  and judgem ent i s  p h y s io lo g ic a l  and/ o r  p h y s ic a l  comes from  th e  

common e x p e r ie n c e  o f  f e e l i n g  d is c o m fo r t when p e rfo rm in g  o r  l i s t e n i n g  t o  m u s ic . 

As t h a t  d isc o m fo rt can  u s u a l ly  be r e l i e v e d  by a  v e ry  m in o r change i n  th e  

tem po, i t  i s  u n l ik e ly  t h a t  a e s t h e t i c  c r i t e r i a  u n d e rly  i t .  F u r th e r ,  n o t  

ev en  em inent m u s ic ia n s  a r e  alw ays a f f e c t e d  i n  th e  same w ay , a s  ev id e n c e d  by 

th e  d isag ree m en t o v e r  tem p i among c r i t i c s  and  r e v ie w e rs .  T hus, tempo i s  

b o th  an in d iv id u a l  and  v e ry  s u b t l e  m a t t e r ,  b o th  i n  p e rfo rm an ce  and 

a p p r e c ia t iv e  r e s p o n s e .

F i n a l l y ,  th e  p rob lem  o f  th e  s y n c h ro n is a t io n  o f  i n d i v id u a l ly  d i f f e r e n t  

d i s c r e t e l y  a v a i la b l e  tem pi i n  an  ensem ble s i t u a t i o n  may e a s i l y  be  overcom e.

I f  d i f f e r e n t  t o t a l  s i t u a t i o n s  p ro d u ce  d i f f e r e n t  a v a i la b le  s p e e d s , th e n  an  

u n co n sc io u s  change o f  movement a m p litu d e  o r  o th e r  c o n t r o l l a b l e  p e rfo rm in g  

v a r i a b le  w ould e n a b le  a  m u s ic ia n  t o  p e rfo rm  a t  a ry  tem po. A s im i la r  

mechanism c o u ld  a l s o  be  in v o lv e d  d u r in g  th e  c o n tin u o u s  tem po ch an g es  o f  

ru b a to .  T h is  s u c c e s s f u l ly  r e c o n c i l e s  th e  in e sc a p a b le  phenomena o f  r u b a to  

and  a l l  g ra d u a l tempo changes w ith  th e  d i s c r e t e  te n p i  h y p o th e s is  and  s o lv e s  

w h at m i ^ t  o th e rw is e  have b een  an i n t r a c t a b l e  p rob lem . Ary t h e o r e t i c a l  

a c c o u n t o f  tempo m ust s a t i s f y  th e  r e a l i t i e s  o f  everyday  m u s ic a l p erfo rm an ce  

a s  w e ll  a s  e x p e r im e n ta l r e s u l t s .
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C h a p te r  3 : S p e c i f ic  L i t e r a t u r e  and  G e n e ra l Views

P r e f e r e n t i a l  Tempi by P erfo rm ance

The r e l a t i o n s h i p  o f  th e  r e le v a n t  l i t e r a t u r e  t o  th e  w r i t e r ' s  d a ta  need  

n o t  b e  d is c u s s e d  a s  e a r l i e r  work h as  b een  v e ry  l i m i t e d  i n  scope and m ethod.

T em po-A ffec ting  F a c to rs

The E lg a r  tem pi s tu d ie d  by T u rn e r ( l9 3 8 ) ,  w here a  s l i ^ t  change was 

n o te d  w ith  e v e ry  change o f  theme w i th in  th e  same MM m ark , can  now b e  seen  

i n  th e  l i g h t  o f  E xpt 1 4 . A lthough  i n  th e  l a t t e r  c a se  i t  was n o t th e  theme 

t h a t  was ch an g ed , th e  p r in c ip le  o f  u n co n sc io u s  tempo m o d if ic a t io n  i n  re sp o n se  

t o  a  change o f  p e rfo rm in g  o r  m u s ic a l c irc u m s ta n c e s  rem ains  th e  same.

L onger-T erm  D u ra tio n  C o n tro l

The i n t e r e s t i n g  exam ples o f  o v e r a l l  t im in g  c o n s is te n c y  o r  u n co n sc io u s  

c o n t r o l  g iv e n  i n  t h i s  s e c t i o n ,  a lth o u g h  p ro b a b ly  e x c e p t io n a l ,  f u r t h e r  th e  

c a s e  f o r  m u s ic a l d u ra t io n s  lo n g e r  th a n  th e  b e a t  c o n t r ib u t in g  to  o r  even  

c o n t r o l l i n g  tem po. As m entioned  above i n  c o n n e c tio n  w ith  C h ap te r 4 ,  t h i s  

v iew  h a s  t o  b e  opposed t o ,  o r  r e c o n c i le d  w i th ,  c e r t a i n  a s p e c ts  o f  th e  

p ro p o se d  m odel o f  tempo a v a i l a b i l i t y .  From in t r o s p e c t io n  d u r in g  p e rfo rm a n c e s , 

th e  w r i t e r  was alw ays co n sc io u s  o f  th e  p ro g re s s io n  to w ard s  a  rh y th m ic  " g o a l" ,  

w i th  a  c o r re sp o n d in g  co m para tive  unconcern  f o r  th e  p la c in g  o f  th e  i n t e r 

m e d ia te  b e a t s  perfo rm ed  on th e  way. I n  t h i s  c o n n e c tio n  th e r e  was a l s o  a  

J  "u p  down" rh y th m ic  f e e l in g  in  each  b a r  -  th e  a r s i s  and  t h e s i s  o f  th e  

t a c t u s .  D srh ap s, any lo n g - te rm  d u r a t io n  c o n t r o l  o v e r w hole movements o r  

lo n g e r  p e r io d s  i s  o f  a  d i f f e r e n t  k in d  from  th e  s h o r te r - te r m  r ly th m ic  " g o a ls "  

a s s o c ia t e d  w i th  th e  b a r  and  p h ra s e .

R e la t i o n s h ip  o f  R e s u l t s  t o  th e  W r i t e r 's  H y p o th e s is ; -

W ith in  th e  b ro a d  ran g e  o f  sp eed s  a p p ro p r ia te  f o r  a iy  t o t a l  

m u s ic a l s i t u a t i o n ,  a  m u s ic ia n  h a s  one o r  more r e l a t i v e l y  

p r e c i s e  d i s c r e t e  p r e f e r e n c e s .  T hese change c o n s i s t e n t ly  vhen  

a ry  i n d i v id u a l , m u s ic a l o r  p e rfo rm in g  f a c t o r s  a r e  v a r ie d .
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I t  i s  v e ry  d i f f i c u l t  to  s e p a r a te  th e  r e l a t e d  c o n c e p ts  o f  a b s o lu te  

p r e f e r e n c e  an d  p r e f e r e n c e  change w ith  ch an g in g  m u s ic a l c i rc u m s ta n c e s .

Q u ite  c l e a r l y  unchang ing  in d iv id u a l  a b s o lu te  p r e f e r e n c e s  do n o t e x i s t ,  and 

even when th e  m u s ic a l and p e rfo rm in g  c irc u m s ta n c e s  a r e  a p p a re n t ly  i d e n t i c a l ,  

c i r c a d ia n  and o th e r  in d iv id u a l  v a r i a t i o n s  w i l l  alw ays te n d  to  in c r e a s e  th e  

ra n g e  o f  d i f f e r e n t  tem p i p erfo rm ed , H a.vever, a  d e g re e  o f  a b s o lu te  tempo 

p r e f e r e n c e  f o r  any g iv e n  m u s ic a l s i t u a t i o n  a p p e a rs  to  b e  a  r e a l i t y  f o r  maixy 

o f  th e  m u s ic ia n s  em ployed i n  th e  e x p e r im e n ta l programm e. T h is  becom es much 

more a p p a re n t  when c o n s id e re d  i n  r e l a t i o n  to  r e l a t i v e  p r e f e r e n c e ,  a s  shown 

by  a  com parison  o f  th e  tem p i d i s t r i b u t i o n s  f o r  d i f f e r e n t  in s t r u m e n ta l  o r  

m u s ic a l s i t u a t i o n s .  H ere th e  c o m p ara tiv e  p r e f e r e n c e s  f o r  d i f f e r e n t  tempo 

a r e a s  a r e  u s u a l ly  w e ll  m arked , w ith  s t a t i s t i c a l l y  s i g n i f i c a n t  mean 

d i f f e r e n c e s  b e in g  re c o rd e d  i n  many c a s e s .

W ith  r e g a r d  to  th e  s o le  a v a i l a b i l i t y  o f  d i s c r e t e l y  s e p a r a te  movement 

tem p i in  any t o t a l  s i t u a t i o n ,  th e  argum ent f o r  t h i s  h a s  j u s t  b een  g iv e n .

The g e n e ra l  t h e o r e t i c a l  m odel o f  tempo o r ig i n  and a v a i l a b i l i t y ,  f i r s t  

advanced i n  C h a p te r  4  and  f u r t h e r  d ev e lo p ed  i n  t h i s  c h a p te r  i n  th e  l i g h t  o f  

th e  e x p e r im e n ts ,  re m a in s  th e  w r i t e r ' s  p o s i t i o n .  H owever, th e  t r u e  n a tu re  

o f  th e  fu n d am e n ta l o r ig i n  o f  tem po, th e  p h y s io lo g ic a l  m echanism s in v o lv e d ,  

to g e th e r  w i th  th e  p r e c i s e  c h a r a c t e r i s t i c s  o f  any d i s c r e t e  tempo d i f f e r e n t i a l  

m ust rem ain  a  m a t te r  f o r  w o rk e rs  i n  o th e r  f i e l d s .  I n  m u s ic a l e x p e r im e n ts , 

th e  l i m i t s  o f  th e  s c a le  i n t e r v a l ,  th e  a c c u ra c y  o f  th e  t im in g  p ro c e d u re , 

s t i l l  more th e  o p e ra t io n  o f  s h o r t  o r  lo n g - te rm  b io l o g ic a l  v a r i a t i o n s  w i l l  

alw ays d i s g u i s e  th e  r e a l  s i t u a t i o n ,  F u r t h e r , we have to  f a c e  th e  

i m p o s s ib i l i ty  o f  e v e r  know ing w hat o th e r  sp e e d s  c o u ld  have b e e n  p e rfo rm ed  

a t  arxy g iv e n  tim e .

T h u s, a l th o u g h  th e  f i r s t  p a r t  o f  th e  h y p o th e s is  m ust s t i l l  rem a in  a  

s p e c u la t iv e  a r e a ,  i t  i s  c l e a r  t h a t  th e  r e s u l t s  amply c o n firm  th e  a c c e p ta n c e  

o f  th e  seco n d  p a r t .  W here g ro s s  d i f f e r e n c e s  i n  m u s ic a l v a r i a b l e s  a r e  

co n ce rn ed  m u s ic ia n s  w ould p ro b a b ly  have a c c e p te d  i t  w ith o u t q u e s t io n  i n  any
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c a s e .  What h as  been  shown i s  t h a t  even  v e iy  sm a ll changes in  t o t a l  

m u s ic a l c irc u m s ta n c e s  c o n s i s t e n t ly  a f f e c t  an i n d i v i d u a l 's  mean tem po.

C onc lu sio n s

N e ith e r  th e  l i t e r a t u r e  n o r  th e  e x p e rim en ts  su p p o r t th e  p o s s i b i l i t y  

o f  th e r e  b e in g  one u n iv e r s a l  tempo fa v o u re d  above a l l  o th e r s .  The o ld  

co n cep t o f  a  "norm al" tempo b e a r s  no  r e l a t i o n  to  con tem porary  p r a c t i c e  -  

ev e iy d ay  m u s ic a l e x p e r ie n c e  t e s t i f y i n g  to  th e  w ide ran g e  o f  sp eed s  p o s s ib le  

b o th  w ith in a n d  be tw een  in d iv id u a l s .  N e ith e r  can  b e a t  s u b d iv is io n  o r  any 

o th e r  a r i th m e t ic  p ro c e d u re  r e l a t e  g e n e ra l  p e rfo rm in g  p r a c t i c e  o r  t h e  e x p e r i 

m e n ta l tem pi to  one e s s e n t i a l  r a t e  o f  m u s ic a l movement. T here  i s  a l s o  

l i t t l e  ev id en ce  t h a t  a  g iv e n  p ie c e  o f  m usic g e n e ra te s  a  s im i la r  tempo f o r  

d i f f e r e n t  m u s ic ia n s ,  a l t h o u ^  a  more i n t e r e s t i n g  and com plex m u s ic a l 

s i t u a t i o n  th a n  th o s e  em ployed i n  th e  e x p e rim en ts  may have su g g e s te d  

o th e rw is e .

The v e iy  c o n s id e ra b le  m easure o f  su p p o r t f o r  th e  h y p o th e s is  h a s  b een  

n o te d  above. Most s u b je c t s  e x h ib i te d  a  d e g re e  o f  a b s o lu te  tempo p re f e r e n c e  

i n  each  s i t u a t i o n ,  a l th o u g h  s in g le  d i s t r i b u t i o n s  r a r e l y  app roached  th e  20 

m secs i n t e r v a l  deemed to  r e p r e s e n t  th e  e x p e rim e n ta l l i m i t s  o f  " same tem po". 

What i s  more im p o r ta n t however i s  t h a t  eac h  i n d i v i d u a l 's  mean tem p i 

in v a r i a b ly  changed s i g n i f i c a n t l y  i n  d i f f e r e n t  m u s ic a l c irc u m s ta n c e s .  I n  

a d d i t io n ,  a lth o u g h  i n t r a - i n d i v i d u a l  r e l a t i v e  p r e f e r e n c e s  w ere  i n t e r n a l l y  

c o n s i s t e n t ,  d i f f e r e n t  s u b je c t s  som etim es r e a c te d  i n  d i f f e r e n t  ways to  th e  

same change i n  an  in s t r u m e n ta l  o r  m u s ic a l v a r i a b l e .  I t  i s  e v id e n t ,  to o ,  

t h a t  th e  f a c t o r s  a f f e c t i n g  tempo p ro d u c tio n  a lm o st c e r t a i n l y  have a  

c o rre sp o n d in g  im p l ic a t io n  f o r  tempo e s t im a t io n .  I n  t h i s  r e s p e c t  t h e r e  i s  

c o n s id e ra b le  e v id e n c e  t h a t  th e  f a c t o r s  t h a t  can  change tempo p re f e r e n c e  and  

w hich  a l s o  v a ry  d u r in g  any g iv en  p i e c e ,  may im p e rc e p t ib ly  and p e rh a p s  

c o n tin u o u s ly  m odify a  p e rfo rm in g  tem po.

The r e s u l t s  from  s e v e r a l  e x p e r im e n ts  a l s o  g iv e  enccuragem ent t o  th e
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l i k e l i h o o d  o f  p e rfo rm in g  speed s b e in g  a v a i la b le  from  a  d i s c r e t e  s e r i e s  

r a t h e r  th a n  a  con tinuum . They f u r t h e r  su g g e s t t h a t  any su ch  s e r i e s  

ch an g es  w ith  ch ang ing  m u s ic a l c irc u m s ta n c e s ,  and a l s o  m ost l i k e l y  w ith  th e  

d i f f e r e n t  p h ases  o f  c i r c a d ia n  o r  lo n g e r - te rm  b i o l o g i c a l  rh y th m s. T h is  

a v a i l a b i l i t y  o f  f ix e d  tem pi w ould th u s  b e  th e  f i n a l  and  d e c is iv e  f a c t o r  

g o v e rn in g  th e  p r e c i s e  tempo p erfo rm ed  on any o c c a s io n .

Summing u p , a l th o u g h  th e  w r i t e r  i s  r e lu c t a n t  to  make g e n e ra l s ta te m e n ts  

from  th e  d a t a  f o r  c o m p a ra tiv e ly  few  m u s ic ia n s ,  and  m ust i n  a ry  c a se  assume 

t h a t  th e  e x p e rim e n ts  ty p i f y  gen u in e  m u s ic a l p e rfo rm a n c e , one such  can  s u re ly  

b e  made. .  N am ely, m u s ic ian s  a r e  l i k e l y  to  have c o n s i s t e n t  i n t r a - i n d i v i d u a l  

tem po t r e n d s  and  c h a r a c t e r i s t i c s ,  w h ile  show ing g r e a t  i n t e r - i n d i v i d u a l  

d i v e r s i t y  i n  b o th  a b s o lu te  and co m p ara tiv e  tempo p r e f e r e n c e s .

I m p l ic a t io n s  f o r  M u sica l P r a c t i c e  and E d u c a tio n

The f i r s t  c l e a r  im p l ic a t io n  o f  th e  w r i t e r ' s  w ork , p a r t i c u l a r l y  a r i s i n g  

from  th e  h e l p f u l  v iew s o f  th e  m u s ic ia n s  c o n t r ib u t in g  t o  C h a p te r  3 ,  i s  o f  

th e  prim e im p o rtan ce  o f  Tempo i n  m u s ic a l p e rfo rm a n ce . A lthough  th e  p r e c i s e  

tempo i n i t i a t e d  i s  p o s s ib ly  c o n t r o l l e d  by p h y s ic a l  a v a i l a b i l i t y ,  i t s  c h o ic e  

i s  d i c t a t e d  by many im p o rta n t c r i t e r i a .  The f i n a l  tempo d e c is io n  m ust be 

b a se d  on th e  r e s u l t a n t  o f  many f a c t o r s  -  som etim es q u i t e  c o n t ra ry  i n  t h e i r  

e f f e c t .  A dequate "m en ta l"  p r e p a r a t io n  in v o lv in g  a n t i c i p a t i o n  o f  th e  

fo r th c o m in g  m usic  and im p l i c i t  k in a e s t h e t i c  " r e h e a r s a l"  a r e  n e c e s s a ry  i f  a  

p ro p e r  a c c o u n t i s  t o  be ta k e n  o f  them . I t  i s  a l s o  v e ry  e v id e n t t h a t  th e  

r e q u i s i t e s  f o r  s u c c e s s fu l  tempo i n i t i a t i o n  sh o u ld  in c lu d e  an  aw areness o f  

th e  f a c t o r s  t h a t  c o u ld  c o n fu se  tempo ju d g em en t. The sequence  ex p e rim e n ts  

a l s o  s u g g e s t  t h a t  m u s ic ia n s  may f in d  i t  h a r d e r  to  a d ju s t  to  a  s l i g h t l y  s lo w e r  

tempo th a n  to  a  f a s t e r  o n e , p a r t i c u l a r l y  when a t  th e  f a s t  end o f  th e  tempo 

sp ec tru m .

Im p l ic a t io n s  f o r  tempo memory, to o ,  may b e  draw n from  b o th  l i t e r a t u r e  

and  e x p e r im e n ts . The c o n fu s io n  o f  tempo e s t im a t io n  o r  p erfo rm ance  by a  

change i n  s a n e  f a c t o r ,  r e f e r r e d  to  a b o v e , i s  l i k e l y  to  a f f e c t  s h o r t - te r m
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memory, and c o n se q u e n tly  cau se  tem pi to  change u n c o n s c io u s ly  when g e n e ra l 

p i t c h  l e v e l ,  vo lum e, o r c h e s t r a t io n  o r  o th e r  v a r i a b l e  ch anges d u r in g  th e  

same p e rfo rm a n ce . F u r th e r ,  s h o r t  and lo n g - te rm  v a r i a t i o n  i n  a  m u s ic ia n 's  

" i n t e r n a l  c lo c k "  may a l s o  c o rre sp o n d in g ly  a f f e c t  tem p i o r  e s t im a t io n .

In d e e d , i t  i s  p ro b a b ly  in f lu e n c e s  such  a s  th e s e  t h a t  l e a d  to  th e  tempo 

m is c a lc u la t io n s  i n  r e c o rd  and r a d io  s tu d io s  o f  th e  k in d  r e f e r r e d  t o  by th e  

re sp o n d in g  r e c o rd  and r a d io  p ro d u c e rs .

The s tu d y  may a l s o  have some re le v a n c e  to  c e r t a i n  p rob lem s o f  ensem ble 

and  te a c h in g .  Any d i f f i c u l t y  fo u n d  i n  r e c o n c i l i n g  in d iv id u a l  movement 

" p re fe re n c e s "  in  an  in s tru m e n ta l  ensem ble s i t u a t i o n ,  i f  n o t  s o lv e d  n a t u r a l l y ,  

may p o s s ib ly  b e  overcom e by th e  c o n sc io u s  m o d if ic a t io n  o f  movement 

am p litu d e  o r  o th e r  p e rfo rm in g  p a ra m e te r ,  th u s  ch an g in g  th e  tem pi n a t u r a l ! y  

a v a i l a b l e .  T e a c h e rs , to o ,  need  to  be made aw are t h a t  i n d iv id u a l s  n o t on ly  

r e a c t  d i f f e r e n t l y  to  th e  v a r io u s  tempo c r i t e r i a ,  b u t  may a l s o  have t h e i r  

p e r s o n a l  a v a i l a b l e  p e rfo rm in g  movement te m p i. A c o n f l i c t  c o u ld  th e r e f o r e  

b e  e x p e rie n c e d  •vdien an  a tte m p t i s  made to  im pose a  tempo on a  p u p i l .

A p art from  any te c h n ic a l  d i f f i c u l t i e s  in v o lv e d , an  u n c o n fo r ta b le  perfo rm ance 

may r e s u l t  from  su ch  a  p ro c e d u re .

F i n a l l y ,  much o f  th e  above i s  t r u e  f o r  th e  te a c h in g  o f  movement a s  w e ll  

a s  m u s ic a l s k i l l s .  In d e e d , i t  seem s t h a t  th e  two s u b je c t s  a r e  r e l a t e d  n o t 

j u s t  b eca u se  o f  th e  t r a d i t i o n a l  p a i r i n g  o f  "M usic and Movement" a s  commonly 

u n d e rs to o d , o r  b eca u se  o f  th e  f a c t o r s  common t o  th e  v a r io u s  c l a s s i c a l  dance 

s te p s  and r o u t i n e s  and  th e  f u n c t io n a l  and a r t i s t i c  m usic  a s s o c ia t e d  w ith  

them , b u t a l s o  a t  th e  d eep e r l e v e l  o f  human movement o r ig i n s  and  

c h a r a c t e r i s t i c s .

T h is  c c m p le te s  th e  I n v e s t i g a t io n .  A l th o u ^  th e  w r i t e r  i s  s a t i s f i e d  

t h a t  th e  backg ro u n d  h a s  now been  c l a s s i f i e d  and e s t a b l i s h e d ,  o n ly  a  v e iy  

smal 1 p o r t io n  o f  th e  e x p e rim e n ta l work n e c e s s a iy  f o r  a  p ro p e r  u n d e rs ta n d in g
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o f  b o th  g e n e ra l  smd in d iv id u a l  tempo c h a r a c t e r i s t i c s  has th u s  f a r  been  

a t te m p te d . N ot o rûy  do th e  e x p e rim e n ts  d e s c r ib e d  r e q u ir e  r e p e a t in g  w ith  

more s u b je c t s ,  v e ry  many f u r t h e r  l i n e s  o f  en q u iry  su g g e s te d  by th e  

l i t e r a t u r e ,  s p e c u la t io n  and th e  r e s u l t s ,  rem a in  f o r  th e  w r i t e r  and any 

su b seq u en t w o rk ers  i n  t h i s  f i e l d .  I t  th e r e f o r e  rem ains f o r  p o s t e r i t y  to  

d is c o v e r  w h ich  a s p e c ts  o f  th e  s p e c u la t iv e  background t o  tempo and i t s  o r ig in s  

t r u l y  c o n t r ib u te  t o  th e  p e rfo rm in g  tem p i o f  m u s ic ia n s , and w hich  e x p e rim e n ta l 

f in d in g s  have an  a p p l i c a t io n  beyond th e  l im i t e d  p ro c e d u re s  o u t l in e d  h e r e in .

F i n a l l y ,  a s  h in te d  in  th e  I n t r o d u c t io n  and a g a in  a t  th e  end o f  F a r t  A, 

t h e  w hole s u b je c t  i s  so  com plex t h a t  many o f  i t s  a s p e c ts  may w e ll  rem ain  

f o r e v e r  a  n y s te r y .  A t th e  end o f  a  s tu d y  i n  w hich  an a t te m p t h as  been  made

t o  c a ta lo g u e  and m easure w hat i s  p o s s ib ly  b o th  in d e f in a b le  and im m easu rab le , 

i t  i s  a p p ro p r ia te  t o  l e t  a  p h ilo s o p h e r  have th e  l a s t  w ord. A lthough  th e  

c o n c lu d in g  q u o ta t io n  was o r i g i n a l l y  in te n d e d  to  app ly  t o  m usic  g e n e r a l ly ,  

i f  a p p l ie d  to  m u s ic a l tempo i n  p a r t i c u l a r ,  i t  n o t on ly  h i n t s  a t  th e  n y s te r y ,  

b u t  i s  a l s o  a  p re -e c h o  o f  th e  p r e s e n t  w r i t e r ' s  s p e c u la t io n  c o n c e rn in g  a  

lo n g e r  th a n  one b e a t  d u r a t io n  c o n t r o l  o v e r tem po, o f  w hich one i s  unaware

M usic i s  'a n  u n co n sc io u s  e x e r c is e  in  a r i th m e t ic  i n  w hich  
th e  m ind does n o t  know i t  i s  c o u n tin g . '

(L e ib n i tz )
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An I n v e s t i g a t io n  i n t o  th e  P o s s ib le  O r ig in s  and N atu re  

o f  any P r e f e r e n t i a l  Tempi in  M u sic a l P erfo rm ance

• Brown. Summary o f  Ph'.D . d i s s e r t a t i o n .  U n iv e r s i ty  o f  L e i c e s t e r ,  1977*

I n  PART A an  a tte m p t was made to  o u t l i n e  th e  t o t a l  B ackground to  p e rfo rm in g  

te m p i. The p o s s ib le  r e le v a n t  a r e a s  o f  Time and Rhythm P sy ch o lo g y , P h y s io lo g y , 

P e r s o n a l i t y  and Movement S p eed s , to g e th e r  w ith  th e  many m u s ic a l f a c t o r s  c o n c e rn e d , 

w ere  d e t a i l e d ,  and  th e  l i t e r a t u r e  re v ie w e d . I t  w as n o te d  t h a t  m u l t ip le s  and 

f r a c t i o n s  o f  750 m secs f r e q u e n t ly  o c c u rre d  i n  c o n n e c tio n  w ith  th e  p sy c h o p h y s ic a l 

p a ra m e te rs  o f  d is c r im in a t io n  and  p r e f e r e n c e ,  and  f u r t h e r  t h a t  t h i s  f i g u r e  i s  th e  

d u r a t io n  e q u iv a le n t  o f th e  t r a d i t i o n a l  "norm al" tempo o f  c .  MM 80 . Tempo o r ig i n s  

and a v a i l  a b i l i t y  w ere  d is c u s s e d ,  to g e th e r  w i th  th e  d e f i n i t i o n s  o f  "c h o ic e "  and 

" p r e f e r e n c e " .  F i n a l l y ,  th e  l i m i t e d  d i r e c t l y  r e l a t e d  e x p e r im e n ta l l i t e r a t u r e  was 

su p p lem en ted  by g e n e ra l v iew s and answ ers to  a  q u e s t io n n a i r e .

The e x p e rim e n ta l work i n  PART B was d e s ig n e d  t o  t e s t  th e  fo llo w in g  h y p o th e s is

W ith in  th e  b ro a d  ra n g e  o f  sp e e d s  a p p r o p r ia te  f o r  any t o t a l  m u s ic a l 

s i t u a t i o n ,  a  m u s ic ia n  h a s  one o r  more r e l a t i v e l y  p r e c i s e  d i s c r e t e  

p r e f e r e n c e s .  T hese change c o n s i s t e n t l y  when any in d i v id u a l ,  m u s ic a l 

o r  p e rfo rm in g  f a c t o r s  a r e  v a r ie d .

B ecause  o f  th e  i n e v i t a b l e  a r t i f i c i a l i t y  o f  th e  m u s ic a l c irc u m s ta n c e s  and  th e  

em p h asis  n n  one p r i n c i p a l  s u L je o t  ^ t h e  w r i t e r ) - ,  - c o n c lu s io n s  m ust b e  t e n t a t i v e  an d  

p re c lu d e  a u to m a tic  u n iv e r s a l  a p p l i c a t i o n : -

1 ) The h y p o th e s is  was g e n e r a l ly  s u p p o r te d . I n d iv id u a l  mean tem p i 

w ere s i g n i f i c a n t l y  changed when th e  s e l e c t e d  m u s ic a l ,  in s t r u m e n ta l  

o r  p e rfo rm in g  f a c t o r s  w ere  v a r i e d .  H ow ever, a lth o u g h  i n t r a - s u b j e c t

r e l a t i v e  tempo p re f e r e n c e s  w ere c o n s i s t e n t ,  n o t  a l l  s u b je c t s  r e a c te d  

i n  th e  same way t o  any g iv e n  ch an g e . . S e v e r a l  ex p e rim e n ts  su p p o r te d

th e  v iew  t h a t  tempo c h o ic e  i s  l i m i t e d  t o  d i f f e r e n t  d i s c r e t e l y  

a v a i la b l e  movement tem pi i n  each  t o t a l  p e rfo rm in g  s i t u a t i o n .

2) F a c to r s  a f f e c t i n g  tempo p ro d u c tio n  may have a  c o rre sp o n d in g  

im p l ic a t io n  f o r  tempo e s t im a t io n .

3 ) MM 8 0 , th e  "norm al" tem po, had  no s ig n i f i c a n c e  i n  r e l a t i o n  to  th e  

e x p e rim e n ta l p e rfo rm a n c e s ; n e i t h e r  c o u ld  any o th e r  s i n ^ e  tem po b e  

a s s o c ia te d  u n c o n d i t io n a l ly  w ith  one o r  m ore s u b je c t s ,  n o r  w i th  any 

g iv e n  m u s ic a l c irc u m s ta n c e s .


